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Politics in the Air 


Raliotron 
WD-ll 


Don't Buy Just Tubes / 


If you go into a reliable store and ask for a vac- 
uum tube, you will probably get a genuine 
Radiotron, because most reputable dealers carry 
nothing else. And most buyers mean“Radiotron” 
Dama when they say “tube.” But the wise man says 
meee “Radiotron.” And he takes the precaution to 
look for the name on the base, and the RCA 
mark on the glass. Those names have a history 


Nee a aerating WOs of invention, research and development back of 
Keke 9 melee WD.1 them that has resulted in the production of the 
Ielan't a genuine UV-199 finest tubes possible today. And they have a 
basset Lee history of fine performance right within every 
aah hee o fan's experience. That's why knowing fans buy 
Unless its 2 Radiotron. by the name: Radiotron. 
rs} Radio Corporation of America 
: Slee Of 
239nleen, NewTgth irae me randall Cheng 


Radiotron 
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N MANY receivers onemay 
I excellent “tone qualit' 


FERGUSON you are Rea ee ; 
He epreenpei me ay sey ne ] 
i yu e¢ Te every it rs 


soul of the artist seems to come into 
living room. 

One Tuning api Calibrated i 
Meters gives you, in a moment, the: 
ram to suit your mood. 

Complete shielding of all tuning 
ments gives this 6-tube Receiver itsmarked 
selectivity. 

See, hear, compare! 


J. B. FERGUSON, INC. 
225 West 57th Street 
New York, N.Y. 


‘The FERGUSON, 


With mble,é yy A 
pips oui 
on ia bates 


'0 Seasonal Modelo 
E Continvatly Developing Refinements 


| The Gold Standard of Radio Receivers © 


RCO” 


© This seat on « radio, tool or oil burner: 


ties the approval of the INSTITUTE OF STANDARDS. See page 6. 
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FICTION—NExt MontTH 


IN THIS MAGAZINE 


1872, Edward Livingston Youmans, the blind 
genius who founded PorucaxSctuxce Montaty, 
told the readers of this magazine thar “the 

growing importance of scientific knowledge to all 

lasses of the community calls for increasingly etli- 
cient means of diffusing it.” 

For ifty-hve years, that thought has always been 
before our editors. That the tremendous drama of 
science might be made graphic, understandable and 
interesting to the largest possible number of people, 
many changes and imj ioe G been made 
in the magazine. Each has been mde only after 
thoughtful consideration of the changes iathoughr, 
activities and manner of living ia the country: 
Each, in turn, has proved a more efficient means of 
diffusing scientific information, 

And now we take another step forward. Beg 
ning with our next issue, the magazine will be 
larged to include fiction stories. These stories will 
be in addition to the present contents of the maga- 
zine. Accurate scientifically and mechanicall 
they will offer you a fresh and appetizing way of 

ig. in touch with progress, 

‘the thought of adding tetion to the contents of 
Popurar Science MoNTHLY is not new. Hundreds 
of readers have suggested it to us in the pase. But, 
despite the advice of our founder, tradition has 
been powerful, We had never printed fiction and 
resisted the thought as do most human beings 
when confronted with a new idea. 


HAT was the situation one day last autumn, 

when a group of writers, editors and other folk 
Were gathered about a table ia a little, out-of-the- 
way New York restaurant. We were discussing the 
return of a great hunter and naturalist from an 
African exploring trip. To illustrate the inde- 
pendence and abilities of the African native, he 
told of a man who, naked and unarmed with weap- 


‘ons or tools, had been sent alone into the jungle, 
“And in ten’days,” continued che explorer, "that 
man returned with conclusive proof that he had 

rovided himself wich food and shelter and had 

illed a lion. I myself saw the spear he had made 
and with which he had killed the animal. It had 
an iron tipwhich the man had made from iron ore!" 

As we chatted I fell to wondering if a modern 
engineer, equipped with his knowledge and noth- 
ing else, could bend the forces of nature to serve his 
faceds. One of the group, Hawthorne Daniel, able 
writer of fiction, thought he could, ‘The more we 
discussed the idea the more fascinating it seemed. 
Presented properly, it offered large possibilicies of 
interesting the readers of this magazine. But how 
to present it? Fiction seemed the logical solution. 


R. DANIEL became soenthusiasticthathean- 
nounced he was going to build the idea into 
anovel. “Bare Hands," to begin in our March 
issue, is the result. It proved so interesting to the 
editors of this magazine that we broke a conven- 
tion of fifty-five years’ standing. We felt that ic 
presented scientific ideas in a new and fascinating 
way. And, having hurdled tradition in deciding to 
publish ir, we found the next step—the publication 
of short fiction—an easy one. And so you will find 
in our next issue also, "Midge" by Edmund M 
Littell. If you know the power of machinery, and 
the thrill of it, you won't want to miss this story. 
‘These srories and those that are to follow, month 
after month, will help you translate some of the 
marvels of science into terms that are personal to 
you. As I read them, I compared my life with 
those of the characters described. I wondered if I 
could do the things the people in the stories did. 
Perhaps vou, too, will find in them this intense 
Personal interest. Read them and then write and 
tell me your opinion of our innovation. —S. N. B. 
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Making More Money 
ThanThe Boss 


If you think it can’t be 
done then there is a sur- 
prise in store for you. 


HERE is one profession, and only one, 
in which the Hoss olten makes less 


noncy than some of the men under him. 

And you ‘can—but read the remarkable 
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This book tells you 
how you can make 
good {n the greatest 
Fieldof all- Electricity 
Get your FREE 


copy - Use the 


Sead mea 

the wonde: . : , 

“quest puts m ™ i mn eae r 

india American School 
Name 
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Electricity 


—the Big Pay Field 
is calling OU! 


1S Na a ae 
Be an Electrical Expe 
EARN £3500 to £10000 a Year 


Your Satisfaction Gi 
What’s YOUR Future? Tour Satisfaction Guaranteed 
e E7010 $200 seme 
work that wihrmy Intrvction 


: 
= 
offers nojchance no big promotion, no big income? Fit jane stds the hago. Bae 


Nothing Like “Cooke” 
“ ‘, i 
Be an “Electrical Expert” Training Anywhere 
‘Today even ordinary Electricians—the "screw driver" seen aur 

kind—are making money—big money. Batt’ the trained 

the man who knows the whys and whercfores ot 
Blectricity — the “Electrical Expert” —- who i picked fo 
"bose" the ordinary Electricians — to boss the Big Jobe 
the joba that pay, 


Earns $30 to $50 


ate! Mail Coupon 


$3,500 to $10,000 a Year saint Boca 
Get in line for one of these Pay Jobs" by enrolling now for  Eisatriai Uapute’ “dicots Lh mid 
Posiicaetiircianelsaciea eae mL CooRE Chlartenaeet 
Age or Lack of Experience Chicago Engineering 
No Drawback Works Ine 
SS oer Dept:31, 2150 Lawrence Ave.. Chicago, I, 
ina emtieee™ i 
3053 Amanda Ate 


New York Ci, 
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| Another $25.00 
IN PRIZES 


To win one of these cash prizes is easy, 


Making 
pip temper ire 
Here are the prises we will pay for the ten 


eS OTonS PROS AD MATT — 
tunities" Here a Mr 


See gee 


Pi wore 4 


Orezon. 
"The winners of the other seven peizcs are:— 
7 Te | Mee, A. 
Teale =| Mr ecinaidt 

Ms Watt Ve 
Meh, Sb. 


how to pve 8 troussean 
tea? 

how to. onder in 
Thurane? 

tow to. plan a formal 
‘wedding? 


how to adapt yourself to 
‘every environment 

how to. be socially por 
‘ae? 

fhow to be at ease in a 
‘allroom? 

how to. overcome tim 
diy? 

how to call on a young 
‘woman? 

hhow "to Propose mar- 


hhow to cultivate an ine 
‘teresting speaking 

hhow to. dress for socal 

hhow to entertain in the 
Tntest ‘approved fashe 
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\ New- Unusual 
[Memmiitirely Different 


A sane, 
at last! 


the outworn 
‘Sage, ad his 
tions.” ‘The old 


Where inthe now? What is she 
doing? How does the new el 
‘quette recognize her? 


“The New Book of Etiquette” 
SPECIAL INTRODUCTORY OFFER 


teak that 
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DO YOU Earn As Mach 


As These Men Will Earn 
After A Few Weeks 
at GREER COLLEGE 


Auto Repair Section of 
The Big Greer Shops. 


My Shop-Training Method 
Has Equipped 


47,781 MEN 


To Earn from $35 Per Week 
to $20,000 Per Year 


In the Auto Business 


paecd Desig ae 


Otegnisariss 


these have 


Free Toole Free Radio Course 
gg hen you cnrll furnish you, esa specil kt of tole, 
ted time I will also give you a free 
RABio' cove in connection with your regular auto- 
mobile subjects. 


JOBS GUARANTEED 
Rates now reduced. I get you an earn-while-you-learn 
ib immedi need assistance. Good-pay Auto 
bs GUARANTEED after you are trained. “My men are 
in demand. I can place every man who takes my shop 
course and takes avantags ‘of the opportunity he i given 
to thoroughly learn the work. 


nl PAY RAILROAD FARE 
eae aaa oa 2 ial aa Pate arias com 
Mail Coupon |For FREE AUTO BOOK 


ative proponitlon and Saree paseeat 
(auto taining Mormations “Aisi thecoupes to 


Ga This 


FREE BOOK 


2024S. Wabash 
* dtts Dept 2402, 


REER BE 


COLLEGE / .2cchos 
of Automotive Engineering”... 
2024 S, Wabash Ave., Dept. 2402 7 
CHICAGO, ILL. ’ 


— —— = 
ZY Ee eae ag mma 


snneeoeien re os 


[ADVERTISING rte r macnis op WIE 
huts Abarat, Yaa Foo 


ee eee 
eed regs, inamrnted, Tavares te 


Fanvtine. cGRAVING AND SULTIGRAPNG 


es ategamoes ote ra hae 


ae 
FE Rang mega tees meee et 


Seas 
as eal 


ang ees ae 
Pace Ole Prine neon ier, 


[esp ae a 


Rilterd, Now Hamgnies 
‘GUMMED LABELS 


imager Banal DD: 
‘DUPLICATING DEVICES 


Haeegriine ee On Abaroa 
‘OFFICE DEVICES 


prea 


copies ae 
eo ST eae 
eke oer Bem ee 


‘More Money Making Opportunities 


‘on pages 6 to 26 


- We can teach you to make 
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drawings like this 


We have more requests for trained draftsmen 
than for graduates of any other course 


“Tit drawing reproduced above 
was made by a student of the 

ternational Correspondence Schools, 
It is just one of many hundreds of 
drawings that our students make 
every year and shows what any man 
hrough the I. C. S. 


can accomp! 
Courses in 


1, structural 
ngs. 

Phe Drafting Courses of the Inter- 
national Correspondence Schools are 
the most practi 
offered to-day 
beginning and lead you forward by 
easy, understandable steps until 


\d architectural 


drafting courses 
hey start at the 


you 


‘This drawing is not only accurate can ‘make the most complicated 


in construction and 
well executed, but the 

jing, the dimen- 
sion figures and the 
lettering all show the 
skillful handling of de- 
tails, so characteristic 
of the work of first- 
class draftemen, 


And this student had 
never seena bow-pen 
afew months before! 


What we did for this 
student, we can do for 
you. It isa mistaken 
idea that a man must 
havea talent for dravw- 
ing in order to succeed 
as 


Write for this 
FREE BOOKLET 


drawings. It makes 


no difference if you “W 


have never seen a 
Grawing instrument. 
If you can write, we 
can teach you to draw. 


How to become a 
draftsman 


Itis easier than it was 
a few years ago. For 


as blue-print_ boy, at 
small pay, and the best 
youcouldhopeforafter 
a year or so was to be 
promoted to the work 
of tracer. Then in an- 
other year or two you 
would be advanced to 


draftsman. Any student who making detail drawings of compara- 
will study as we direct can learn tively uni 
quickly to make neat, accurate me- call yoursel 


Now the International Corre- 
spondence Schools have made it 
possible for you to study drawing in 
your own home in your spare time 
and thus to enter a drawing room, 
not at the bottom as blue-print clerk, 
but as draftsman, at lary 

start, coupon 
booklet which explains 


RTNTEATE TTT — 


spit Lie ed ees 


sportant parts and could gemma, 
a junior draftsman, 
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Free—1924 Reference Atlas 


You may have the 1924 edition of 
the “New Reference Atlas of the 
World” without a penny of cost. It 
contains 148 pages with 96 pages of 
maps, beauty printed in clos, 
including all recent changes in the 
goes of os ori, eee oe 
ures, parcel post guide.” Boun 
hendecmely; site 95¢'x 1236 inches. 
‘This splendid Atlas is included frre 
in out special offer to new sub- 
veribers for 


WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY 


‘The Merriam Webster 


‘The “supreme authority” —a complete 
reference library in dictionary form—one 
big, convenient volume, the type matter 
fof which is equivalent to a 15-volume 
encyclopedia. 

‘Thousands of new words that have only 
recently come into use; 407,000 vocabu- 
lary terms; a biographical section giving 
information about 12,000 famous men 
and womens 32,000 geographical sub- 
jects; over 6,000 illustrations; answers 
all your questions about words, people, 
places and things. On approved orders 
this valuable work will be 


Delivered for $1.00 


and the balance of the price may be paid 
in easy monthly payments. ‘The Hon. 
Calvin Coolidge wrote: ‘“Webster’s New 
International Dictionary has been the 
official reference and lauthority in’ my 
office in Washington during my service 
as Vice President. It is a standard work 
and most useful to me. 
for the free booklet, 
‘ords,”* and see why it 

will be most useful to you. 


G. & C. MERRIAM COMPANY 
Seringeld Mase, 
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The Magic 
of Words 


is working miracles of 
achievement every day. It 
enables one man to con- 
vince his business associ- 
ates, another to win a case 


the emotions of a great 
audience. Words rightly 
used are the open sesame to 
cultured society, to busi- 
ness success, 0 political 
| power. You can use the 
magic of words in attaining 
‘your great ambition. You 
need only develop your 
mastery of expression by 
using the language power 
so fully offered to you in 
WEBSTER'S NEW 
INTERNATIONAL 
DICTIONARY. 


| Yours Free on Request 
| “The Magic 
of Words” 
‘You may have thi 
esting, illustrated booklet 
| free. You will enjoy its 
illuminating story and 
profit by its practical sug- 
ions. It offers also full 
informationabout the high- 
estauthority of the English 
speaking world. 
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‘More Money Making Opportunities 
‘on pager 6 to 26 
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$90 Drafting Course FREE 


There is such an urgent demand for practical, trained Draftsmen that I 
am making this special offer in order toenable deserving, ambitiousand 
bright men to se into this line of work. I will teach youto becomea 
Draftsman and Designer until you are Drawing a s of $250.00 a 
month. You need not pay me for my personal instruction or for the com- 
plete set of instruments. But you must take advantage of this special offeratonce. 


$300 a Month Salary= 
$450 0n theSideat Home! 


That’s the kind of money my drafting students make. 
Read what this one says: 

“Asa beginner I am doing fine, Am earning a salary 
of $300 per month, besides I made over $450 at home the 
last two months, drawing plans for private parties. The 
bractical drafting training you gave me by mail put me 
where Iam in less than six month's study.’ Thank you for 
all your personal interest and help you gave me so far.” 


(Signed) J. B. 
Chief Draftsman Dobe (Name and D JP upon request) 


I Guarantee 


To Train You Until You Are 
Placed in a Position Payi 
up to $250 and $300 a Mont 


Write and I'lltell you how I make you a first- 
class, big-money-earning draftsman in avery 
few months! I do this by a method no other 
man nor institution can imitate. I give you 
personal training at home by mail until you 
are actually placed in a position paying up to 
$250 and $300 a month. Six thousand drafts- 
men are wanted every month, 


Free Book 


Send Coupon Today BER Fost Lawrence Ave. 


No matter what plans you have for the future. Get § Without any obligation whatsoever, please mail your book, 
this great book’ Succeastal Draftamanship." Find “Successful Drattemansnip's and fll particulars of Out 
Out apat the simply marvelous opportunities ahead liberal" Pereonal Instruction” offer to few students. 


How. 3 
Lrchitecta and builders. "What great salaries and 
siblities there arel” Sead coupon for free book today. 


. Chief Draftsman, Engineers Equipment Co. 


1951 Lawrence Ave. Div. 13-67 Chicago, I. 


+ State. 


TRIAL LESSON | 


Send the coupon and get this free Trial 
Lesson in. Dral 
Chicago Tech. 

schools ask you to enroll a 


While other 
d pay fees at 


all about 
this before you pay a penny or decide 
about enrolling. Mail the coupon now. 


DRAFTING 


$25 Drawing Outfit 
Included 


peare Time at Home 


cucted, by 


SEND COUPON _Cieate Tech Men in Big Demand 


ds, manufacturers, architects, on 
onl 


eon can ly aor 


Peat O10 


citeaes Technical College 
Dept. 1001, Chicago Tech Bldg, 118 East 26h St, Chicag I. 


WANTE Camu les a 


RAILWAY MAIL GLERKS 


‘Get Goiermiment Job 


Common education sufficient“ 
Travel—See Your Country 
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‘More Money Making Opportunities 
‘on Pages 6 to 26 


The Only Way 
Out of a Pit—| 
—UP! 


"T was Jack London— penniless and 
with only” a scanty 
litered those words — 
—""The only way out of a pit is UPI” 
‘That one clear challenge, flashing across 
his mind withthe force of inspiration, fave mii 
the impulse to work and study which set 
fn his way toa biliantly miceessfal career. 


The One Great Test COURAGE! 
It has been said that the great difference 

between one man and another is in the 

amount of COURAGE. he possesses. 

‘Not PHYSICAL courage, of course, but 
‘the courage to turn the searchlight on one's 
MENTAL ‘equipment, to recngnize. the 
training which one lacks, and to do ag Jack 
London did—etimb out of the "pit. 

ight now, in your own office, there are 
probably dorens of men who are performing 
the sume old routine tank they have been 
perlorming for years—tasks which literally 
Balions of men contd do. equally well: yet 
hardly a man_in the lot ‘but thinks he is 

ing a ‘mighty hard time’ and, that 
ick never seems to Dreak his 

Tut how CAN it break his way—when he 
is obviously not PREPARED: 

How futle, for example, to expect an 
employer in heed of an expert accountant 
fo appoint a mana ive grax Ustad a 

jear-ewho knows nothing beyond the keep= 
Ing of a net of books. 

Or to expect the head of the firm to 
riust hig "tansportaton problems to 

!an who has. got all his knowledge aboot 
trae management frm the shipping room 
and the loading platform 

—0r to expect ANY tepatable business 
house to howe, may, as dic 

‘ho conception what 
nabip—to advance to the supetine 
fenden's dena foreman who knows nthe 
if about industrial management efficiency 
—to entrust a direct-by-mail campaign to a 
Toutinecorrespondent™or to appoint avtone= 
depariment man’ as general manager « 

It may be RESTFUL to stand at the 
bottom of the pit and to gaze at the stare— 
duc the SHREWD thi 
the rope of SPECIALIZED TRAINING 

‘and to ‘pull oneself OUT! 
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The Kind of 
ience That 


COUNTS 


‘eigAML EASIER, wn by far, than one 
ee climbing to 8 higher 
ace by the ad of specialized training. 


of Ceaees tain kas Does evolved wbick 
tara an advaace beyond the eal cor 
Tespondence-school kica at 
eredennce of ratte Deyoud the ergial 
Marconi “wireless” 

‘Under this modem method — distinctive 
with Labale Eatension University every 
ett ‘work is directed toward the 


Pe tpating of ORGANIZED EX: 
PERIEN 

| the member is shown the 

pRiNchbe PLES? which gover the. varoas 

siuations he ‘must face in that 

sper place-vand wep by ep exes 

those prlncipes fraly ta his mind dog 


ees 
PROBLEMS. 
A monn HEAD bow 
to doa thing—how to swim, for example— 
and STILL be unable to do it! 

Ae Bee Places 
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Ecotec 

has acquired the recent ee a business 
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LASALLE EXTENSION UNIVERSITY 


——— _ _ ______ The Largest Business Training Institution in the World_ 
LASALLE EXTENSION UNIVERSITY Dept. 1083-R 
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How to speak 
and write = 
Masterly English 2? 


Hounds of grote ake ty make 
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Parca. 


oem re 
ONLY 15 MINUTES A. DAY |= fale 
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| without cost’ or obligation. 


$100 for One Good 


Become An Artist 
This New Easy Way 


ious. training—and 
gow fle ‘apparent Talent 


ingly “eany 


mat home yet your work 
‘the personal attent 
feof Ames hoe 


He many times over, 


Comecaectal Art 


spent this 
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Utined arate, 
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Washington School of Art 
| Reem 2418, TS150HSLN.W. Washington, D.C 
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SHTLLED CARPENTERS GET THE STEADY JOBS 


W your job and you'll never be without - 
The man that takes pride in his per Condensed Contents of Audel’s New Guides 
is the man that is always in deman 
cd carpenter's work is the easiest be- 
knows the practical short cuts and 
‘modern methods. His pay is higher because he 
does more and better work with less ellort. 
. ee e Pree Guides gi rN 
‘a Helping Hand into the Master Class. A I ag: — eax peo ot Oe oe 
‘s and Builder's Course oa ee at cha eres 
and ready reference. ‘aise 


The Helping Hand Is Extended T 
Ca 


fo Ye 
nters everywhere are using AUDEL’S 
‘& BUILD) 


helping hand to easier work, better work and 
better pay. To get this assistance for yourself 


y your work. If 
Hundreds of hares, tabies, lagrams, 
cations and instructions wl 


rae brie nests Sa 


AvvetS) | Auoeis' 
CARPENTERS (Cappentee 
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If New Hair Doesnt Grow 
After Using My Method 
— Dont Want a Penny! 


J mean just what Tsay! I don't care how thin your hair may 
earch ey Mrenincnt You bate akon when Woegnee ae 


“ct dan 
FUnRatimore: Vil send 
entirely FREE! Sunt mail the co 


By ALOIS MERKE 


Founder of Famous Merke Institute, Filth Aeenwe, Nese York 
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How to Invent— 
What to Invent 


and What to Do About Protecting 
and Selling An Invention 


THOUGH th has been 
versally recognized that “I 


mental principles, 
putting. these principles 
white §0 that everybody 
invention. could 
the fact that Th 
his famous. statement that invention 
should be taught as a science, thousands 
of people continued. 
doggy, haphazardly wo pert 
But now any 
vent. 


ver thought of 
black 


tion exactly as other peo 
law, medicine, bookkeep 
Instead of spending 
roping blind 

sting you 
heartbreaking drudgery, yo 
learn how to complete’ your 


ideas quickly and what fo do 
about them w 


n they are con 
arn how 


Everybody Invents 


For a long time it was o 
monly believed! that every" in 
Vention, ‘was a matter of pul 

he result of some 


prove for yourself that 0 
prove for yourself that 
result of thinking and actin 


‘Suppose when you went I he 
you found ‘a window ‘rattling. Through 
your mind would flash, almost inatinetively, 
regular order of thoughts which character: 
ize the conception and co 

invention the world has ever known f 
‘you would recognize a problem to be solved 
“the rattling of the ‘kindow. Then yon 


‘would think of several, peincipies of science ' 


fr mischanies which would solve your prob- 
fem, You might think of the scientife fact 
that if you poured water on the frame the 
would would swell and tighten the witdow. 
You might think of using a nail. But what 
you miost probably: would do. would be to, 
tise the oldest mechanical principle known to 
‘man, the wedge 


What Invention is 
Brought down to its simplest terms, that 
is exactly the way every invention has been 
made—combiaing two ideas; a problem 


“How to develop your imagination 
“How to develop your ideas 

—How to get the facts you need for 
inventions 

—Hlow to keep legal records of ideas 

“How ‘to wee scientific principles of 
Flow id 

flow to avoid wasting time on im= 
practical inventions 

—Hiow to apply for = patent 

How 6 Sree & company 

“How te protect your rights, 

“How to market & patent 

and hundreds of other vitally impor- 

{ne facts which EVERY. wucconsul 

Inventor knows and uses. 


which must be solved and a fact of 


inventor: you use the pe 
‘a thought” and a 


inctivels 
‘You to fix a rattling win- 
with a wedge can be so well 
developed that you can learn to 
vent other things 
ues, easily and quickl 
too, that ‘every 
de only by. thia 


principles of In- 
rerio a 
Serene 
pian ae ee 
SRE vey sew alte, wth ry 
ont ery os Soe See 
ea sna cet esto fore 
See tas cone taetsg ae 
oe ie i 

ithe te fuk 
Tied os 
rtd ae te Rea 

ie eas oa eegeal ot 
Ba tees ae ens eae 
i rien apa Ses 
weeaeioe, even jen are 
Sie serrate al ee 
Bae coer ae oe 
mice 


Learn HowtoInventat Home 


If you would like to develop your natural 
inventive ability along money-making lines, 
instead. of trifling E 


‘with ideas —if 
would like to DO something about 


Patents, how to protect your righty, Now to 
Fal sour Tent an taken 
by we when you have com 
the h of 


mati 
dollars, 


FREE—New Book on 
Inventive Science 


worth thomands upon thousands of 


1 Te tells you how to 
is that have hroughe failure 
Ki-be inventors. It 


of heartbreak 
kes and 


discovered 
if effort and’ discouraging 
‘ells you how to do this in only” fit 
nutes of your spare time each day, This 
cnating book will be sent to all how 
‘who are geniinely i fet the ade 
Vice of those fifteen famou Let 


this Book today as only a 
are. available for free. list 


‘way with patent attorney" or manuf 

ThrereOur'only work fy ta help ambitious 

‘em and women to develop thelr inventive 
nto become siccontul inventors 


Bureau of Inventive Science 


* Degt. 210, Wisner Building, Rochester, N. Y. 


r----- men 


| BUREAU OF INVENTIVE SCIENCE | 
| Rochester, New York 


1 Pease semd me yt free bok, The Stieice 
otinventon 
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Aviation 
Brings Quick 
Success 


Become an Aviation Expert 
$50 to $100 per Week 
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‘Pa Money Making Opportunities 
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Follow 
this Man! 


Secret Service Operator 
38 Is on the Job! 


)W him through all the ex- 
citement of his chase of the 
ne. 


The Confidential Reports 
No. 38 Made to His Chief 
And the best part of it all is this. Tt 


‘open your ‘yen to Une great 
future for YOU ‘as a highly ‘paid 


Inger Print Expert, Me en are 
Deeded right now. This school hes 


for hi 
Is the kind of work you woule 
like. Days full of excitement. 
salaries, 


area 

erp te Apri? 

Sesacsane aan 
— 


Port 3GS'2 Granderdu figured book 
Boling of the future awaiting you ar 8 
Finger Print Expert. 
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Develops new and 
amazingly easy method 
of ELECTRICAL TRAINING 


The Associated Electrical 
Engineers Famous 
“Experience Method” 
Brings a Big New Day in 
Your Electrical Training 


You can now become a skilled Electrical Expert and qualify for jobs 
paying $2,500, $5,000 a year and up, in but a fraction 
of the time previously necessary 


asl master right i 
your spare time, that 
g 20 00, the remendous 
Opportunities that Electricity 

Perth new training in, Elect 

ceatert a 

ever made 


erence M 
Ball 
low You ‘can put 00 


is 
Di 


Niagara, Ont 
3 much 


‘of such letters 
- E. trained men, 
aliwost. from 


in from A. 
‘making money 


experience. 
Teee-us send you our big new 48-page 
Book, “Electricity “and. its Opportunities 
for you" which tells all about thi 
rll new advance 
It is too big and too 
teilon this page, The book isabsclutely free 
Blectricty i the biggest thing in our 
tives today. No industry hus ever grown 20 
rapide #0 other industry presents ‘he 
‘wonderful epportunities—not epportunities 
live or ten years hence, but right now—for 
big money) big. jobs,” real’ sndependence 
$3000, $3,000, 87,500, S100 a vear ‘nd 


up js Being paid to thourands of 

Electricity’ right now, and the call 
‘and miore men to keep pace with this 

lous grow 

jerbert, “Hoover say 


'8 s00n as you are ready for 
is growing faster than c 
trained, Do not waste any more time in the 
‘old crowded, low-pay vocations that have 
no future when the great Electrical Indust 
‘kons you. 
Do not waste 
Electricity by old, 
ods. Life ts too short and Electricity tied 


‘and how it. will quickly, 
ad surely put you into the bi: 
money, big-opportunity, fastest growing 
Industry on earth—electrity. 

But that is only half the wonderful 

y of the Associated Electrical Engincers 
sale rl’ greatest and fates growing 
ectrical training organization. You must 
Know of the many other remarkable and 
exclusive benefits and advantages it offers 
(oits members. : 

Let us tell you of our remarkable Free 
Electrical Business Training Course, and 


important positions, have 


certified that A. E, E. Training is Right 
So other hi Electricity has 
‘ver received such a aid test 

‘All these “great features, 
herr—how you 
iy eal electrical cq 
jobs in the A. E. E. 


Tuy deserbed i) our great Pree ‘book=— 
youre for the asking without any oblia- 
If you are really ambitious; if you want 
into the uncrowded, biswert pay and 
arowing busines on earth, then by 
send for this book. lavestigate all 
‘ot; find out what others have t0 
hatever you do, do to 
‘the many new, exclusive ad 
Vantages that 4 meniber of 
the great Assoc 7 
the World's Gi 


{n your whole life, as it ha 
‘You can master the A. 
Method—you have edh 


{allsthe wholeremarkableandinepiringstory. 
face Se een, that wil bane you 
face (0 face witl pportunity. Use 
it now while it is before you, and resolve to 
xt into the great Electrical Industry where 


Asiociated. Electrical Engineers of 
‘America, Dept, 204, 837 8¢ Dearborn 
Street, Chicago, IN: 

Aap ae cee 
oe eres ei 
age eres ache eer 
Seaidine Seti 


HY work on a job that pays 
small money and has all 
sorts of routine drudgery at- 


tached to it when thru a remarkable 
easy, home-study method you can 


suet Tearn to make cartoons that 
sell? 


, 
h as $100 

more. And you learn right at home 

in your spare moments, Vou sar 

the very beg 

fundamentala of 

No wasting of time on 


to pay for the course many times 


Big Demand for Cartoons 
Never before has there been such a 

tremendous call for original cartoons 

newspapers and magazines 

enough of them to supply the publi 


A RAILWAY. 
re nT) 


Many he 


“rng wp. 


$1002 aWeek 


Easy Hours!~ and Your Own Boss 
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day finds new uses for cartoons—in ad- 
‘the movies and in countless 


dderful opportunity’ for you 
cid 


‘crowded 


Mail coupon toda 
imasteated books wi 


absolutely free of charge. 


‘our students and their wond 
reas. Abo the real big-money 
tunities that we can qualify yo 
Send for it today! 


hook, which will be seat 
He lls how 


tow 
cost of 


‘oppor 
ont for 


WASHINGTON SCHOOL OF CARTOONING 


Room 240, 112-18th Streets Ns 


oat 2 aes 


w. 


Akh 


oie ad 


a ey 


nubian 
foot Show'"ty Bart 

fecsetrati erat ti a 

wut Rain Rt 3 ee a see ee ve 


fan Pea Cot 118 Sout 


fae! cia 


Peg ee 
oi aS 


‘me st ‘site 


ie ee = 


picsere nin 


me Eee 


‘More Money Making Opportunities 


‘on pager 6 to 26 
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;, BARBERING 

Now One of the 
Highest Paid ] 
Professions - 


$90 to °150 


EVERY WEEK 


New Scientific Method 
Taught Near Your Home 
Enables You to Cash in 
On this Amazing Field 
That Has Been More Than 
Doubled by Demands of 


Women 


ih MeUINTOS 


I Will Train You in a Few Weeks— 
Set Up Your Shop ina New Easy y Way 


arming $50 t0 878 a week right io 


the start? Barbering alway’s has pai 


[I what other profession can you start 


te When 
rolesatone—right-on an egal looting 
nh ns that eu 


cllegs traiing: nd 9 
auip yourself for this ignited. clean, plea 
ant work in a few short weeks, Vou eam have 


Advantages over the ordinary barber. F 
te the famous for te 
‘er nem and never fail 


‘You are made a specialist i 
your Tine—and you get a spec 


Experts Train You Right 

‘Ter fk Molt sco paar yts hie— 
sry in ll throapsowt che 

tes Hare sper 

iy the. refoaton os the eros 

ori teach you tee Be 


‘barber 
|. Ina few short weeks you become far 
hetter trained than the ordinary barber who 
must spend two full years as an apprentice. 


Earn While You Learn 


And under the Moler system iti possible 
for sau earn money. wile sou ct ane 
ing. ‘Thodsands of young men acknowledge 
a tebe of gratitude for the help we have 


enabled them to 
of low pay into a 
dred dollar a week profession. 


To ‘Shop Equipped On Easy Terins 


led its teeipts since becoming 
one’ of the ‘Moler chain shope.” Our 
‘national advertising gives you a tremendous 
ivantage 

for Moler shop owners. 


FREE BOOK 


Learn now how you can quickly become 2 
Moe graduatean pert in bobbing and 
tmarceiling, mechanical massage, electric 
fiir cutting, scientific. tceatments and. all 
harbering {or men and women-vand tae 
this short cut to big pay. Other: Moler 
racluates tell of earning 8100 t08150a Weck. 
Wiiy'toc yous, The best shops know that 


nd quickly enter 
Drofesion. ‘Get the coupon in the first mall, 


School Near You— 
MAIL COUPON 


(20 Branches in United States 
“and Sinedes 


Houston, Texas 

San Antonio, 
Texas 

‘Seattle, Wash. 


wenn nn 


[MOLER S¥sTEM OF COLLEGES 


H 
t heya "Ni 1 
Wace cas 
1 Preace send, without oblixa Free | 
Va 
<s 
1 1 
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F you, lke to draw yyy are 
bition: ao" hecotan  a 


Foremost Course 
mmercial Art 


“YOUR FUTURE” 
Sent on Request 


4 Federal School of 4 


COMMERCIAL DESIGNING /F 
IS, Federal Shoots 
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EARN‘3000 @'9000aYear 


‘More Money Making Opportunities 
‘on pages € to 26 


Feseleacts 
ART 


Were Path Greerutelet 


coffers ‘you a practical training. 
based upon twenty-five years of success, 
‘This nationally ‘organization each 
Your produces and sells to.advertisers over 
15,000" commercial drawings. ‘This well 
paid profession equally open to men and 
women, Home study instruction. 
Get Facts Before You Enroll in Any School 

‘Ask the Advertising Manager of th ending 
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How I Average $12 a Day 
in RADIO WORK 


By Howard Houston 


An 
other ten dollar bill in my pocket! 


Te all 
Seems Tike a dream, But let me tell you 
the whole story from the very: st 


nd a half job! 


A few months ago, was 
wagon, selling bread to ret 
2 good! route though, and itd 
self Thad built up i petty” good an 
That tryas Ueould thicty-five dolly a week 
‘a Feld make that jb pay 

there now it ha 


fellow stand a good 
wemey aul get ala. St 
alldown i 
crery. well established Ti 
overcrowded, 


“RADIO, 
Why hada’t w 

the evidence 
nt of Radio, 


vught of it before? AML 
the tremend 


img, stations sp 
rapid increase 


‘own installing, b 

sets. Any small job pays me at least $5. 

nd wstiaily $10. T can casily make from 

$50 £0 $100 a week—and more as 

work aystematized, 
What Mary and 1 have 


already had 
‘charge of a radio department, another 
S broadcasting station, another to give ca 
entertainments, and 2 good offer as super 
fendent of construction ina radio plant. 


“AME there's Washington coming in elear as ult 


we want to de 
nly” pay the mort 
rad to the most rapid ad 
future. 


Easy to Learn Radio at Home 
in Spare Time 
Just a word Ratio ba 
wo fellows 
ving eto 


will 
the 


Don't 
‘Gee the 

a besa 
overt: 


TRoogniscs ies coureo by” allowing 
cs when thea try 

eur ‘can be one 

Tie beat Cain, 


Send for Free Book 
“RICH REWARDS IN RADIO” 


, the National Radio Lust 
tute publish a! mighty: interesting book 
Radio. They send it o4 

anyone who wants to.h 

It is filled with facts, photos 

The Ri cd tele 


hich quickly prepares ot} 
time for owe of the Bag pay 


For a 
they are offering a reduced rate 
for those who enroll now. 


Radio, or what your” pl 
short 


and save, money. 
today. Address 
stiaute, Dept. 126A, Washington 


D.C. 
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LEARN 
Electricity 2 2 


rt Accountant 
‘The profession that pays big incomes 
‘There will always be a demand for well 


trained accountants—men whose 
combines a knowledge of Auditing, 
‘Accounting, Business Law, Organization, 
‘Managementand Finance. Few professions 
offer better opportunities to men of ambition 
‘and intelligence. The tremendous business 
Emel thiseountry has created a rich field 
OF the expert. 


= “ave, Train at Home 


exon Ye beep pita 


We 
'NOT A CORRESPONDENCE SCHOOL, 
ce ten en 


VOUIRY COUPON = —— = 
Extension University 


pets Cy 5 

“Trains fr orton se Aoalor Comototer, Cen 

Tea Betoun Gane Account 
‘Other LaSalle Trening Cou 


Free R. R. Fare to Chicago 
feoort haat berendy fr biG MOREY a weak 


—The Book that is Show- 
ing Thousands the Way to 
Big Money in ELECTRICITY 


elf aan Elect 
New Shop Type tra 
few weeks. Thou 


ing Ba 
nds are 
ons. Ree 

famous 


S. & H, ENGINEERING COMPANY 
“Affliate with the Linen Inte ef 
1422 W Monroe St. Dept M- 


fenton 
‘Chicago, i, 


1790 Days WeTrain 
You To Make +50 
fj Weekly as all S.Govt, 


rama ey 
Sarthe’ wat gern 


 Somplating ur coaching fa 30 eye, 


Assistant Auditor $2,500 
Audit 3,000 
3,500 
3,600 
4,500 


STUDY AT HOME IN SPARE TIME, 


FEDERAL AUDITORS INSTITUTE 
J-394 


By Ordering from Our Bargain 
Catalog of Nationally Advertised 
Radio Goods, Write forlt Today! 
AMERICAN RADIOWCO, 


(EIBEI 6 WEST 14 ST, KANSAS CITY, MO. 
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| Pars $4 Kesonae, Tact 


Professor Michael Pupin, Columbia University, the famou: 
of long distance telephony, describes man as “a splendidly 
| corporation for transmitting, receiving and distributing messages’ 
A HUMAN RADIO, 
Every individual has this marvelous possibility—he may receive 
from the most remote ages and farthest regions as well as from the 
carest in time and space—but he must be connected up! Nelson's 
Loose-Leaf Encyclopaedia furnishes the best possible connection. 
Tt not only brings man into cor m with the long past and 
the ends of the earth but keeps him informed concerning the events 
and the progress of the present day. 
The man who does not ayail himself of Nelson's Loose-Leaf En 
‘connect up” with all possible information is denying 
f the great sources of knowledge and is virtually 
his own God-given Radio—Dr. John H. Finley. 


25 


ELSON’S 


Perpetual Loose-Leaf 


| Wexceeen 


Research Bureau for Special Information 


Free Educational Reading Courses 


acs Realine pd gro Coates In CIVICS AND LAW, CIVICS 


Nelson's Free Research Bureau 


FOR SCIENTIFIC REPORTS AND SPECIAL INFORMATION AND. 
EORAESPORDESCE Bry purchant of Noor fa 

vibject, OM of sew, write to this Bureau with 

‘eompuy’ teenive the lates ebtal 


THE GREAT AMERICAN ENCYCLOPEDIA 


ENCYCLOPAEDIA—The 


NELSON'S PERPETUAL LOOSE-LEAF 


University 
of Fakoner, REALE, 
the European 


New 


"ALWAYS NEW 


perpetually aceurate and 


iscrations including text 
‘colored plates, charts, etc. 


Originators of the Loose-Leaf 
~~ Reference System 


‘Send for pricelist giv 

‘amounts allowed 
2 part payment on a new Nelms 
Perpetual Loose-Leat Encyclopaedia, 


Thomas Nelson & Sons 
381 Fourth Ave. New York | 
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“Mary, I Owe It 
All to You” 


“\ [R WILLIAMS called me inwy 

his office to-day and told me he 
was going to raise my salary $50 a | 
month, 

“T am glad to give you this oppor 
tunity,’ he said, ‘for the best reason in 
the world. You deserve it. 

“You may not know it, but I've 
been watching your work ever since 
the International Correspondence 
Schools wrote me that you had en- 
rolled for a course of home study. 
Keep it up, young man, and you'll go 
far. Twish we had more men like you.’ 

“And to think, Mary, I owe it all 
to you! I might still’ be drudging 
along in the sume old job at the same 
old salary if you hadn't urged me to 
send in that 1. C, S. coupon.” 

How about you? Are you always 


LEARN 
BY DOING 


onal 


& ELECTRICITY 


Or are. you goin 
way? It all depel 
your spare time, 


headin bi 
at you do wits 


ANDO 5 
ne, Tampon sc 


Ire are, 
fant a Nera 
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PLAY PIANO BY EAR 
Bea Jazz Music Master A 


= Anyone Who Can Remember a Tune Can Easily and Quickly Learn to Phy 
Poplar Jazz or American Rhythm by Ear at a Very Small Cast. The 
‘New Niagara Method Makes Piano Playing Wonderflly Simple. 
No matter how little you know about music—even though you “have 
— you ent jure remember tax th 


‘quickly. ~ Sel 
‘atyleacf bass, syncopation, bluce, 
/easy—20 interesting that you'll be 


meter 5000 AUTO EXPERT] 


Ease 


bat tae mete to S100 Weekly 
fof etc bata WRITING 


wan = Show Cards 
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How I Use My COPY OF 
Popular Science 


MONTHLY! 


A Prize Contest 
Announcement 


For the best letter of not 
more than 200 words on 
this subject —the letter 
telling the most inter- 
esting story—POoPULAR 
SCIENCE MONTHLY offers 
these prizes: $10, first 
prize; $5, second prize; and 
for the ten next best let- 
ters prizes of $1 each. Con- 
test closes October 15th. 


Tell Us How You Use Your Copy 


THOUGHT you would be interested in know- 
T use my copy of POPULAR Sciex 
A. L. M., a building contractor of 

Mo., recently wrote. ‘I use it to 

6 Kansas City homes. Every 
month I get from it new ideas on methods of eon 
struction and hints on built-in features that add 
attractiveness and salability to the homes I build. 
‘There is nothing to compare with PoruLAK ScuENCE 
Mowry anywhere.” 


POPULAR SCIENCE MONTHLY has received thou 
sands of such enthusiastic letters fror 

And 
‘They are of immense value to him in electing for 
the magazine material you need and can make use 
of. How do you use your copy of Poputar 
ScteNce? Compare some of these experiences 
with your own, 

“POPULAR SciENCE is the best of x dozen magu- 
zines T buy. When it has thoroughly delighted 
each of the six members of my family, I send it 
along to my brother in Mexico. After the three in 
hhis home read it, it goes to the meshall of the 
mining company’ he works for. He tells me 34 
Americans wait eagerly for it there. That makes 
43 who use my copy.—P. W. McG, Bt Paso, Ter 

“Your splendid magazine has completely revolu- 

ized teaching of general science for me. It is 

subject now, and all of my pupils eagerly 

await its monthly ‘arrival."—G. L. B., Baltimore, 
Ma. 


SERVICE IS THE 


DERLYID 


G POLICY OF POPULAR SCI 


“1 cannot refrain {rom telling you how much rea! 
pleasure I get from PorULAK Sctence Magazine. 
Thave been reading it ever since I saw the first copy 
‘on the market and I find it is a favorite among my 
patients, They invariably select it from several 
other periodicals.” Dr. R, W. H., Natches, Mise. 


“The writer is interested in matters mechanical 
and electrical. And just now I wish to get next to 
radio in theory and practice and consider tl 


Porutak Screxce MONTHLY the hest means of 
obtaining data. I picked up locally a recent copy 
and in it alone I gathered more utility than from 
several books [had purchased for this express 


purpose.”"—W. H., Nigam, Saak., Canada, 
wes "T you tell us how you use your copy? 
Read the present issue eafefully, and base 


r letter on its contents, if you care to; or, if you 
Wish, on the aso You have tanda of the many faves 
you have read. How does the magazine serve 
you?) What features are most useful to you in 
your home? In your business? 


<é 


petition closes October 15, 1924. A board 
of editors of this magazine will ‘select the prize 
‘winning letters, and their judgment will be final 
Announcement of winners will appear in the January 
issue. No manuscripts entered in this contest will 
be returned unless accompanied by a request. 


Address Contest Editor, Popular Science 
Monthly, 250 Fourth Avenue, New York City. 
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sien TD an snlucky 


Behid the Pages 
of History! 


She wonderful 9 


Ons Person in a 
Thousand Kaows 


Ea 
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very cradle of hu- 

ce! All through the 

Wages and stages of man's 

n of love, the beginning of 

faith, the discovery of voice, the early 

struggles with the forces of nature, the 
miracle of birth, 

the germ of supers! 

ife--the powerful and inspir- 

ian's personal develop. 

last in one astounding volume! 

‘What ‘do you really know about 
yourself?” When did san stand erect 
upon the earth for the Brat time? 
How old is human marriage? What 
is religion? Why do we clothe our- 
selves? How did man discover that 
hhe had a soul? 

Here fs one of the most fearless and 
truthful discussions of human nature 
ever written. It tells you thousands 
of fascinating tales about yourself— 


ling, extraordinary things you 
Tilustrated not 
Fkable pe 


rings, but 
dreds of actual photographs. 


Man's Habits and Instincts Traced 
Back to Their Source 


+ All civilization is but a thin veneer 
aver the surface of savagery. The 
habits, customs, ‘impressions, fears, 
impulses and passions accumulated by 
‘Our ancestors since the beginning of 
life still slumber within us, 

For instance, there existed in the 
dawn of life a human pairing-off 
system which fook place at a 
that corresponds to what is now June. 
‘That accounts for the modern urge to 
marry in June, 


The whole amazin 
of human life 


. 
Similarly, we throw rice after the 
lice Decne it satisies a certain 
Primitive impulse, and we dare not 
say in words what this curious old 
‘custom suggests, 


SEND NO MONEY 


We believe that “The Customs of 
Mankind’ 

ing and i 
sno introduce properly 
making avery extraordinary pre 
Pun oe. : 

Let us have your name and address 
to enter on the advance list to receive 
copy of The Custorms of Mankind 
so a ft pres.» Wh 
arrives, give the postman only $2.98 
in full payment fara book that would 
ermal wif 08. Yoh he 
Privilege of returning the book any 
tie within 8 days and having your 
money refunded “if you are not 
Amazed and delighted, 

ure to get Your copy 
beaut Srst‘editdon at the special 
Use. this coupon today 
Netion Doubleday, i 
2510, Garden CY, Ni 
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[a-aUthenpmay 'WO extra technical developments and one extra testing 
| doth oad operation! These add clarity and distance. These are 


“Bnndaloyy| the three exclusive features which make the Brandes Navy 

E Tinsel radisfc| 
es i | ‘1. —The development of the i 
a nie frequency shield [shown at the left) surrounds the 


conductor cords and grounds all radio-frequency currents 

which might cause detoning effects in the receivers. 

And in addition, it eliminates cord capacity. 

| Z.—The use of inside terminals, so designed that the 
cords may be removed or replaced without taking off 

| the cap of the receiver or in any way disturbing the 

perfectly matched tone. 


\ 3. 


-A very delicate testing operation matches the tone 
of the two receivers so that both ears hear exactly the 
‘same sound at the same instant. 


© And to assure absolute perfection of every detail, every Navy 
Type Headset must pass 22 different tests and inspections. 


ff...) The name Ei 


| to know in Radio 
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‘Advertisers whose _prod= 
‘ucts meet’ the standards 
of the Insrrrure are 
warded this CERTIFICATE 
or Arrnoval ind are 
entitled to ute the seal, 
shown below, on. their 
products and advertising. 


CLAIMS IN TOOL AND RADIO ADVERTISING GUARANTEED 


By HAZEN G. TYLER, Se.D., M.E. 


Associate Director of the Popular Science 
Institute of Stondarda 


N THESE days of superlatives and 

‘exuggerated statements, most people 

0 through life discounting all they 
hear and rend. But the readers of 
Porutan SctuNce MowrM.y ean accept 
ull claims made in radio and tool ad- 
vertisements ut their full value, Tae 
PoruLan Sciuce InsteruTe oF STAND- 
ARDS tests and approves every radio and 
tool product advertised. ‘Then Tu IN- 
STITUTE goes a step further—it guarantees 
the absolute truth of the statements made 
concerning such products in PorUtar 
SeteNce MONTHLY. 

Before an advertisement is inserted in 
the magazine it is carefully gone over by 
the Director of THs InstiruTe and the 
‘engineer who conducted the test on the 
product advertised. The first claims to 
he checked are the technical assertions 
concerning the advertised article. Any 
technical statements that do not agree 
with the results of our tests are eliminated 
or modified. 

‘Then all superlatives are weeded out, 
‘This applies to either flat superlatives o 
insinuated superlatives. Our tests are 

‘omparative, but as THE INSTITUTE tests 
‘those products offered for advertis- 
ing in PorvLan Science Moxtuny, this 
does not, obviously, include every product 
fn any certain line of manufacture. And 


unless exhaustive comparative tests were 

made on every product, we could not 

truthfully say which is the best, 
Furthermore, comparative | claims— 


either direet comparisons or comparisons 
by implication—that are not substan- 
tinted by our tests or that are unfair to 
other manufacturers, are eliminated. 
Inaddition tothese three points, allradio 
and tool advertising is checked as to hon- 
cesty and fairness of general claims made. 


© 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 


fo have been approved after 
he Foputar ‘Science institute of 
Standards. 


Fopulae Science Monthly 

sive 

‘Sho buy products advertised in Pop: 

tar Slence Monthy may 

that these products will teal 

ite stiafattion under metal and 
jer use. ‘Our readers in buying 

Theve products are guaranteed this 

fatistaction. by Popular Science 


euathly. ‘THe PUBLISHERS. 


‘The aim of Tue Porutar ScreNce 1 
STITUTE OF STANDARDS is to guide the 
readers of the magazine in purchasing 
equipment that is of good quality and 
that will give satisfactory results in 
proportion to the price asked. 

tis not a bureau for the establishment 
of standards whereby the products of 
competitive concerns ean be compared and 
the supreme product in each of the many 
lines of manufacture picked. 
whea a tool manufacturer malls. the 
statement in his advertising that his is 
“the finest tool made,” Tae InsriruTe 
cannot put its seal of approval on such a 


Keeping in mind that the seal of ap- 
proval of Tue Institute is upon every 
word in the tool and radio advertisements 
as well as upon the products featured, the 
readers of PorULAR ScteNck MONTHLY 
ean take the claims made by advertisers 
St more than their face value, rather than 
at a discount, 

Only tool and radio products specifi= 
cally advertised in PoPULAR SCIENCE 
MONTHLY are tested and approved by 
‘Tue Institute. The approval does not 
include products advertied through radio. 
and tool catalogs. 


Send for list of Approved Products 

Porvtax Sctexce Moxtuty will be 
glad to furnish a list of Radio and Tool 
‘Manufacturers whose products have been 
approved by Tus Instirurs. 
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- _ radio design and establishes a new set 
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The World’s Greatest Adventure, 


a Triumph for the Airplane 
By Major William N. Hensley, Jr., U. 8. A. 


the first airplane flight 

‘acrosa the American con 
tinent, His trip—trom New 
York to Pasadena, Calif.— 
took 64 days, and was aecom- 
plished only by the most 
amazing exertions and in- 
genuitios, For miles and 
miles at certain stages of his 
journey, for example, it wax 
necessary for him to guide 
himself by following railroad 
cars, the roofs of which were 

minted with sym= 

ols that he could 

recognize from the 
air, Here and 
there he had to 
lace his craft on 
8 flat ear to be trans 
ported for a few miles 
over territory — that 
‘seemed to offer especial 
hazards to an airman. 
His longest continuous 
fight was 133 miles. 
So many repairs were 
‘made to his craft at his 
innumerable fore ed 
Jandings that it was in 
1 virtually rebuilt plane 
that “he finished his 
flight. 

‘That Rodgers triumphed over 
such difficulties and rewched his 
destination is to his everlasti 
credit. “He was a pathfinder, « 
pioneer, and as such richly de- 
serves ‘his place in aviation 


history. 
SUPPOSE, though, us Rodgers 

‘stepped from his plane at the 
‘end of his journey, some one had 
offered the prediction that with 
in a dozen years airmen would 
traverse approximately the same 
route in a single day? Suppose 
the speaker suggested that with- 
in a dozen years aviators would 
bbe circling the globe? 

Such a man, I am sure, would ha 
‘been regarded as an impractical dreamer, if 
not a fit candidate for the madhouse. To 
have suggested at that time even that the 
airplane some day would match a railroad 
locomotive in efficiency would have been 
‘an absurdity. 

‘And yet these things are not merely 


I: 1911 Cal Rodgers made 


dramatic story of 


If you have any doubts about the commercial future of 
the airplane, this absorbing article by the Commander of 
Mitchel Field, N. ¥., will soon dispel them. 

Ww the American airplane has proved 
itself, he speaks with the authority of one who is familiar 
with every phase of aviation science. Not only is he the 
commanding officer of a great aviation center, 

Airplane pilot, an engineer, and inventor, but he is one of 
the foremost airship pilots of the U. S. Army Air Service. 


admitted possibilities today; they are 
sctualities. ‘The modern airplane already 
has left the locomotive far behind. Toa 
‘skilled airman today a transcontinental 
flight means scarcely more than a trip of 
100 miles over concrete highways does to 
the owner of a well-conditioned automo- 
bile. Every day mail is earried by air- 
plane between New -York and San 


In telling the 


Francisco. Only a few weeks 
ago Lieutenant Maughan 
flew from the Atlantic to the 
Pacific between daylight and 
dark—the time that would 
be consumed by fast rail- 
road train in crossing 9 
couple of states. And even 
‘& round-the-world flight is 
essayed by the present-day 
aviator with no misgivings. 


[7.38 probably unnecessary 
to say that some amazing 
advances must have hap- 
pened in the field of nero- 
nautics since 1911, to make 
possible such an epochal 
undertaking as the world 
fight of the U. 8. Army 
‘aviators, the most ad- 
venturous air voyage 
‘ever attempted by man. 
"Those whose interest 
in aviation is only 
‘casual, have jumped to 
the conclusion that 
most drastic changes 
in design and construc- 
tion must have been 
> made to transform 
the airplane from a 
‘flaming coffin,” a8 
it was frequently 
called in the past, into a speedy, 
practicable, safe, dependable 
craft capable of operating with 
unchanging efficiency in tropic 
heat, in aretie cold, in the high 
‘winds and fogs of the northern 
oceans, or in the dead calms of 
‘southern seas. I know this to 
be the opinion of the layman, 
for many have expressed it to 
me since the round-the-world 
fiers “hopped off” from Santa 
Monica, Calif., on the first leg 


skilful 


then, 
for me to say that, in my opin- 
on, a development in one single 
phase of aviation, more than any other 
factor, has been responsible for the really 
amazing success of the round-the-world 
flight. This development, which fore- 
shadows a speedy utilization of the air- 
plane for general commercial purposes, ic 
the Liberty Motor. 

‘The story of the Liberty motor has 
elements that are actually dramatic. It 

an 


fs the story of Cinderella, of the Ugly 
Duckling, the familiar novelist's theme of 
‘the poor young hero who surmounts in- 
credible obstacles, worked out once more 
in actuality. 

‘The Liberty motor, as you may recall, 
was developed first as a war measure, and 
‘was built in large quantity during the 
intensive effort to equip the American 
Expeditionary Forces. To say that the 
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motor was unsatisfactory to Govern- 
‘ment aviation experts is to express the 
thing mildly. New flaws and defects in 
the apparatus were discovered almost 


daily. 

Tam probably safe in saying that had 
there been available to the Army Air 
Service another type of motor, had there 
been an appropriation sufficient to 
finanee the development of a new type, 


HONGKONG 
c ALCUTTA 


the Liberty motor would have been 
scrapped as soon as the war was over. 
Tt happened, though, that neither was 
the case. ‘Something around 10,000 
Liberty motors were on hand, and, under 
the circumstances, the obvious and sensi- 
ble thing was to make the best of them. 
‘And it was then that the Ugly Duck- 
ling began to evidence unmistakable 
(Continued 
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A New Era in Automobile. 
Construction 


How your car is put under the microscope, tested, analyzed, and assayed 
in a great research laboratory—Astonishing plans to make your 
motoring safer and more comfortable in the future— 

A dramatic story of science and business 


By Edward Mott Woolley 


F BY some magic, you could bring 
out of the future the automobile of 
10 years hence, and drive it today 
through our streets of Dayton, you would 
find yourself the center of ineredulity and 
astonishment," said Charles F. Kettering, 
president of the General Motors Re- 


experimental plant’ n 
“But if you drove it out to our Iaborator 

‘our research men would be quite ready to 
accept it. 

“Phe scientist lives among 
fAigmenta often years ahead of 
his age,” Mr. Kettering went 
‘on, “and here in our scientific 
workshop we know that the 
present eyele of automobile 
design and enpacity must in 
time run out. 

“Various causes already are 
‘operating to bring this about. 
Firwt, refiners are at. their 
‘wits’ end to produce enough 
kasoline to operate the so- 
called modern automobile 
‘and truck. ‘The wi 
sumption of horsepower in 
propelling heavy motor ve- 
hielex portends disaster. In- 
vestigations have shown that 
the average automobile car- 
ries on its every-day travels 
the equivalent of only 134 
persons, ‘The streets of our 
Targe citios are absurdly con~ 
gested with these great empty 
Vehicles. The problem is 
typified by the recent at- 
tempt of New York to pre- 
vent vacant taxicabs. from 
cruising the streets for pas- 
enigers. 

“The wise automobile manufacturer 
reads, along the road of progress, signs 
that point the way to a smaller, lighter, 
leat expensive ear, signs that point the 
way to a new era in automobile con- 
struction. 

“T should not like to build in your mind, 
however, definite picture of the 
future car,” he added. “It would be a 
guess to prediet, for example, that the 
shift would be done away with that you 
would have no gears to worry you. \In- 
ventors long have sought such a millen- 
nium for gas-driven ears. The electric, 
shift and hydraulic transmission already: 
haye been tried, with a variety of troubles. 

““T should hesitate to prophesy that the 
engine would take a radically different 


searchlight with a tallow 
F. Kettering, head of the General Motors 
Research Corporation, told Mr. Woolley. 
But don’t forget that the machine we 
are experimenting with is already mar- 
velous beyond conception, 
the engines of some cars fire 16,000 shots 
a minute, while the most rapid firing gun 
fires less than 1250. Every one of these 
16,000 explosions is caused by a spark 
delivered on schedule time! 
is the wonderful machine we are 
seeking to improve.” 


“Ti 


form, that cooling would be accomplished 
in new ways, or that some new propelling 
force might be in use. Many things are 
possible, and here in this laboratory we 
are searching the future with our knowl- 
‘edge of today. We have built entire cars 
for experimental purposes and tried 
‘them out on the road: but for the most, 
part we are hunting piecemeal for better 
ways of making automobiles, and for 
Detter parts of lighter weight. ' Anything 
connected with the improvement of 


'Today’s Mechanical Marvels 


Eclipsed Tomorrow 


JMORROW’S car will compare 
's does a locomotive 
-andle,” Charles 


with today’s 


automobiles is in line with our work. 
‘We have 300 engineers constantly on 
the job. It docs not matter whether we 
get ideas on frictionless bearings, new 
materials for brake bands, better’ prin- 
ciples of ignition, new alloys, or original 
paint. No matter how grotesque or in- 
tangible a thought seems at its inception, 
It carries a pomsiblity. We don't want to 
little orbits. We would rather 
bean in the big orbit and compress it 
into the practicable as experiment com- 
pels us, than to think in small circles that 
never get any bigger.” 

T had gone to Dayton for PopuLaR 
Sctexce Monty to talk with Mr. 
Kettering, and to see one of the greatest 
oof research institutions. Six miles out of 


For instance, 


‘that city I found the laboratories, housed 
in.a building 1000 feot long, part of which 
was used during the war for making 
sirplanes. 

This great workshop today contains the 
embryonic car of a decade hence. In all 
ofits far-reaching departments are erude, 
undeveloped parts ofthis eur of the future. 
‘The rooms are haunted not. only by 

fineers, but by all the shadowy” pos- 
sibilities ‘of inventive imagination. 

Little by little the assembling process 
goes on. Although the 
laboratories contain all the 
essentials necemary for the 
building of automobiles, the 
tremendous rush of the mod- 
‘ern factory is lacking, Lel- 
surely science taken the place 
of speeding production, 
Chemistry, physics, mechan- 
fea, ‘metallurgy, electricity, 
and allied sconces all join 


VERY research labora- 

tory works on possi 
bilities not yet realized. Re- 

wreh_men are guarded in 
discussing them. Mr. Ketter- 
ing referred to science merely 
ina goneral way, with no 
special reference to his labor- 
atory, when he made a guens 
that ‘new substances would 
be discovered that would 
have @ bearing on automo- 
biles and other things. Asan 
‘example, he cited the por 
sibility of flexible glass, In- 
deed, a substance already 
has come into use for auto- 
mobile windows that hirts at 
flexible glass in reality. 

am thrown on my own resporsibility 
when T suggest that science bas not 
reached the end of its work with rubl 
for example. Is it too much to i 
that we may have an airless 
resilient as the present pneumatic one? 

Or that alloys will be found to render 
steel immune to erystallization—Iiterally. 
unbreakable? 

‘That the shifting of gears in gasoline 
cars will be wholly eliminated? Today we 
are at the peak of an engineering attack 
upon this enigma. 

That some new fuel or other power will 
come out of a future still unexplored? 

That new paints and other finishes 
will be found as radically different 


36 


recently discovered paint differs. from 
that of yesteryear? 

‘That a gallon of gasoline will carry a 
car 50 or even 100 miles, or that new 
lubricating contrivances will be devised to 
cut down friction tremendously’ 
present frictionless bearing, I belie 
‘accomplished by absorption of oil into the 
bearings? 

‘That lights will be invented no more 
dazaling than daylight? 

T cannot put all these possibil 
Mr. Kettering’s mouth, They suggest 


themselves to me out of the very atmos- 
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To the user, who is not so much in- 
terested in the wonders of science and 
mechanics, the great gain in all this 
research will be lowered cost. 

‘About the first thing they showed me 
in this huge series of laboratories was the 
section fitted with gas-heated or electric 
furnaces, in which are carried on the ex- 
periments in the heat treatment of metal. 

“A few decades ago, steel and iron 
were simply steel and iron,” said Mr. 
Kettering. “So far as the consumer was 
concerned, nothing was known of the 
composition. Steel manufacturers had 

their own ideas, 


phere of that great research laboratory. 
T asked Mr, Kettering about balloon 
tires and their probable effect on the 
design and weight of the future automo- 
_qbile. He preferred not to discuss them be- 
yond saying that they gave evidence of 
possibilities in that direction. 


HERE 1 am reduced again to my 
individual responsibility. Basing 
my premises merely on the general feeling 
in automotive circles, it would appear 
that balloon tires are perhaps the out- 
standing development just now in the 
fashioning of the coming ear. What could 
have a greater influence on car weight, 
‘and consequently on its design, than tires 
that carry a car on an air pressure so 
greatly diminished? So it seems that there 
‘must come radical changes in the char- 
acter of many heavy-car parts—the 
steering gear, for instance. 

In like manner, every such distinct de- 
parture from conventional standards up- 
sets the automobile all through. 


but their formulas 
were secret. 

“The railroads 
were using extra 
ordinarily heavy 
metal parts be- 
‘cause they lacked 
knowledge of the 
strength to be ob- 
tained through 
heat treatment and 
alloys. It is said 
that a college pro- 
fessor out of a job 
talked Andrew 
Carnegie into em- 
ploying him to do 
research work in 
steel — out of 
which came unex 
pected scientific 
information. 

“With the com- 
ing of the aul 
mobile the need 
developed rapidly. 
for metals that 


say that they fill the gaps in the molecular 
formation of the metal, decreasing crys- 
tallization and breakas 

“Up to that time this sort of thing had 
been almost all guesswork. ‘The heater 
would squint through a peephole into the 
furnace, and when the piece of metal was 
‘cherry red,’ or a particular tinge of blue, 
he would take it out. On these colors 
depended the strength and toughness of 
the part, 


CIENCE has revolutionized heat 

‘treatment so that today the exact 
temperature for each particular use is 
standardized. We know just how long a 
given automobile part should remain in 
the furnace at a specified temperature— 
perhaps 2000 degrees or more 

fe have electrical devices for main- 
taining this temperature automatically, 
and recording devices that show the 
pyrometer man whether or not they are 
working properly. 

‘Without these discoveries in the heat 
treatment of metal it would have been 
impossible to develop the modern auto- 
mobile. ‘The axles, springs, and steering 
gear would not stand up under the terrific 
strains. 

“There are now about 15. varieties or 
compositions of steel in a single automo- 
bile, and the industry has been steadily 
working toward the standardisation of 
Varieties, so that every part. c 
Tepieessd spain end apvin! ao that hat 
and spring strength will not be sporadic, 
and parts can be manufactured month 
after month and year after year with the 
same qualities of endurance. Sixty dif- 
ferent steels now have been standardized 
by the Society of Automotive Engineers, 


‘would withstand unheard-of blows, pulls 
and torsions. The metals on the market 
‘were wholly unfit. Thus there came about 
a new scientific research not only into the 
composition of metals, but into their 
molecular structure as affected by heat 
treatment. 

“The effect of alloys, in a word, may 
be likened to that of cement. You might 


“Perhaps next in importance comes the 
subject of fuel to propel the machine 
fabricated out of the heat-treated steel,” 
said Mr. Kettering. 

‘en years ago gasoline was largely 
gasoline. Five years ago it was not so 
much gasoline. Today the overwhelming 
demand for automobile fuel is being met 
only by the utilization of gasoline of 


greatly reduced power and efficiency. 

“This is not a reflection on the gasoline 
manufacturers. On the contrary, it is 
only through their continued scientific 
work that the demand of today is met at 
all. Except for gasoline chemistry, the 
present type of automobile would have 
been useless long ago. ‘The invention of 
‘the so-called cracking process, through 
which petroleum was made to yield much 
more gasoline, was one of the accomplish- 
ments that kept the supply up to the in- 
satiable demand, In 1923 the consump- 
tion of gasoline in the United States was 
7,000,000,000 gallons—more than doub- 
ing since 1918! 


'HE problem of theautomobile manu- 

facturer has been to produce an 
ever-changing type of carburetor that 
would utilize the constantly lowering 
grade of fuel, 

“All automobile manufacturers want 2 
carburetor that will start the engine 
instantly at 10 below zero, with néver a 
cough. 

“The carburetor, however, is only one 
element,” Mr. Kettering explained. ‘In 


improving the carburetor and in engine 
sstudies in general, we began to fathom 
1¢ knock. 


the myatery of 

“To the ord 
knocking of an automobile en- 
gine is a fact bounded by the 
deepest mystery —a mystery 
that he never could solve. He 
takes it to the ordinary garage 
man, who looks wise, but who 
knows little more about it than 
the user. 

“The scientifie man, however, 
found the eause of the knock 
‘and understood perfectly the how 
and why of it But 
to discover a way of 
stopping it 
fumed several years 
of research. Thomas 
©. Midgely, Jr.,vico- 
president of ‘the 
General Motors 
Chemical Company, 
happens to be the 
man who found how 
to stop the knock 
by the uso of ethyl 
was, and how to 
male the process a 
commercial possi 
bility, 


“" HE automobile 

industry al 
ways has been a 
race between" pro- 
duetion of ears and 
the production of 
fuel to run the cars. 
We must do all in 
our power to con- 
sorve fuel by yetting 
everything out of 
it” 

Incidentally, talk- 
ing about the con- 
servation of fuel, 
Mr. Kettering of- 
fered this opinion: 
“Unless I lose my 
guess, within 10 
years, all railroads 
will ‘be operating 
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their trains with in- 
ternal combustion 
engines. This will 
come about unless 
‘the makers of steam 
‘engines evolve radi- 
cal improvements.” 

‘They took me in 
to one of the labora- 
tories and gave a 
demonstration of 
ethyl gas with a gas- 
oline engine. On a 
fair quality of gas- 
oline the engine ran 
smoothly; but when 
the fuel pipe was 
shifted to a mixture 
containing half gas- 
cline and half kero- 
ene, in a few sec- 
onds it began to 
knock tremendously. 

Then one of Mr. 
Kettering’smentook 
a common medicine 
dropper and dipped 


it into a small black bottle 
of ethyl fluid. He placed 
the tip of the dropper where 
the engine could sniff the 
magic gas, and in a few 
more seconds it calmed 


down and ran quietly for a 
minute. Then the violent 
knocking indicated its ap- 
peal for more of the Suid. 

‘Next, a small quantity of 
the ethyl fluid was placed 
in the mixture of gasoline 


Y accepted thi 


Strength ‘snd ually, and so mole 
Your automobile safer to ide In 


charmed fuel and ran 
smoothly again. 

We came to the large laboratory 
garage in which all the employees bear 
the distinction of knowing the very soul 
of the automobile. Standing about on 
the expansive cement floor were a num- 
ber of mud-spattered cars—natives of the 
Inboratories, some of them, and unnamed, 
‘They were specially built’ cars, sent out 
to search the future Mr. Kettering has 
talked about. From them, perhaps, will 
evolve the new type of ear. 


“JT IS no conventional road that these 
cars travel," Mr. Kettering told me, 
“The ordinary’ garage road test is any- 
thing but scientific, but here at Dayton 
we hang thoroughly scientific research on 
the most grueling experiences out on the 
highway. The ears we use for our re 
searches are kept out 24 hours a day. 
“A typieal road circuit includes the 
best and the worst roads we can find 
around Dayton, over a circuitous route 
‘of 86 miles. The driver picks out the 
roughest hills, and all the ruts and bumps 
he can find. He drives the ear hard and 
keeps it going, so that altogether it covers 
from 200 to 300 miles a day. 
“During this period the driver makes 
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By Stanley G. Zinke, M.D. 


BOUT u your ago a three-year-old 
racehorse named Papyrus, re- 
garded as England's best horse of 

that age after his victory in the famous 
Derby, was brought to this country to 
‘engage in an international match race 
with the best American three-year-old. 
Undoubtedly you will recall that Zev, 
tthe colt chosen to represent the United 
States, won the race handily at Belmont 
Park, N.Y. 

Probably you will recall also that there 
‘was some difference of opinion at the time 
aa to whether Zev should have been 
‘selected to uphold the turf honors of this 
country in the international race, some 
racing experts holding that not Zev, but 
colt named My Own, which had’ won 
every race of its three-year-old season, 
‘was America’s best three-year-old. Ever 
after Zev's victory over Papyrus, the co 
troversy waxed warm, and to settle the 
matter, a match race was arranged be- 
twoen Zev and My Own at 
Latonia, Ky. 

In this Intter raco a third 
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between atmosphere and man, 
T had occasion to study the 
racehorse in his native element 
for several months, watching 
his behavior under various 
atmospheric conditions. I 
found that one factor stood 
out—atmospheric pressure. 
‘The importance of atmos- 
pherie pressure—with regard 
to the physical condition of 
both man and beast—depends 
‘on the fact that the body must 
maintain a pressure of gases 
within the blood vessels ex- 
actly equal to the pressure 
exercised by the air. A dis- 


Why the Fastest 


Changes in Atmosphere 


Heat causes pressure to increase; gold 
causes a decrease in pressure, and so 
temperature produces changes in the 
body pressures. Humidity—moisture in 
‘the atmosphere—likewise must be con- 
sidered. When there is little humidity 
the skin is dry, tough and unyielding. 
‘When humidity is great, the skin is 
‘moist, soft, and elastic. ‘These conditions 
have ‘decidedly different effects on the 
‘extent to which the body will be affected 
by atmospheric pressure, 

Now, varying conditions of body pres- 
sures exert a profound influence on 
nary physiological processes. When the 
blood vessels are constricted or dilated, 
either too little or too much blood is 


it 
the blood falls below that of the atmos 
phere, the yeasels will collapse or contract, 
and if it rises above that of the alr, they 
will expand or dilate. 


admitted, and there is consequent dis: 
turbance of the bodily functions. Weak- 
ness or exhaustion from too little blood 
is one extreme condition; congestion, 
inflammation, or rupture in the other, 
‘Now, let us see how all of this affected, 
tthe three horses that contested 
in the Kentucky match race I 
mentioned. 


horse—a Kentucky colt named 
In Memoriam, regarded as little 
‘more than a pacemalcer—was an 
easy winner, defeating Zev by 
six lengths and My Own by 16. 
‘To racing experts it was one of 
tthe most extraordinary upsets of 
turt history. 


ANY excuses were made for 
‘Zev. Nobody, though, 
that I recall, suggested what I 
believe to be the real reason for 
In Memoriam’s victory, which 
ywas—weather, Few’ persons 
realize the extreme sensitiveness 
of racehorses to weather changes, 
and the effect of weather upon 
the condition of the track itself. 
Thave yet to meet a racing ex- 
pert who recognizes the disturb- 
ing or stimulating effects of cer 
tain weather conditions. 
In the course of my inves 
tigations into the relationship 


Can Epinard Win in Kentucky? 


IE performances of e-old 

“‘superhorse from ‘com= 
peting with America's best in a series of interna 
Hlonal races, will be watched with increased interest 
in the light of Doctor Zinke's remarkable theories 
regarding the effect of weather conditions on the 
physical efficiency of man and animal alike. 

‘Atmospheric conditions on the eastern seaboard 
of the United States, where Epinard has been train- 
ing, are very similar co those in France; therefore 
his'acclimatization should be speedy, so far as the 
Atlantic coast is concerned. But will he be able to 
run at his best when he reaches the lower atmos- 
Pheric pressure of the Kentucky mountains? Or 
‘will history repeat itself and will the great French 
horse succumb, like ‘an Eastern crack race- 
horse, to the onslaught of Kentucky thoroughbreds? 

Doctor Zinke speaks with the authority of an 
eminent physician and scientist who has made an 
‘exhaustive study of his subject. 

‘What he says is of revolutionary importance, not 
nly Recause it opens up an entirely new phase of 
‘one of America’s most fascinating sports, but be- 
‘cause his discoveries may have a profound effect on 
human health and energy.—THE EDITOR. 


inard, the four~ 


ON, THE day of the race, 
UA pressure was low and fall” 
ing, temperature and humidity 
rising, and it rained lightly be- 
fore the race. ‘The time of the 
race was slow, showing that the 
‘weather affected all three horses, 
‘The pressure at Latonia is nor- 
mally about .6 inch lower than 
that at sea ievel, the pressure 
under which Zev ‘and My Own 
were accustomed to running. 
Against a Kentucky horse accus- 
tomed to a normally lower at- 
mospherie pressure than they, 
both of them were hopelessly 

handicapped before the start. 
‘A somewhat similar instance 
was the last Kentucky Derby. 
‘This was run on a much better 
day, but pressure once again was 
falling. ‘The four leading horses, 
Black Gold, Chilhowee, Bean, 
jer and ‘Altawood, all were 


Racehorses Lose 
Produce Real Handicaps 


horses that had been racing at Louisville, 
Ky., or had come down for the race 
fram the more elevated territory about 
Lexington, where, of course, atmos- 
pherie pressure is normally low. The 
best that any Eastern horse could do 
in the Derby was fifth, and the time of 
the race was two seconds slower than the 
track record. 


N- EVEN more startling example 
‘was & race at Latonia not long ago 
in which five horses contested—three 
from Kentucky and two from the East. 
‘Though the Eastern horses—Murtingale 
and Rialto—were high class colts and ap- 
peared to have the race between them, 
tthe three native entrants beat them by 
six or eight lengths, the difference, as T 
compute it, that the change of altitude 
makes between Eastern and Kentucky 
horses of the same class when they race 
together at the latter place. 

Race after race of this sort could 
be cited —and always with the same 
results. 

‘When Kentucky horses go to the sea~ 


‘This remarkable ph shows Binck 
(Geld trading by a lengths athe fish of the 
Inst Kentucky” Derby st Churchill Downs. 


level tracks of New York and Maryland, 
however, there is a different story to tell. 
‘Their efficiency—both speed and endur- 
‘ance—is increased temporarily; then they 
slacken up. This is because the blood of 
both men dnd animals living at high alti- 
tudes has a higher percentage of reserve 
oxygen than the blood of those living in 
the lowlands. Coming to a lower level, 
this reserve is pressed into service by the 
higher pressures, but it is eventually dis- 
sipated, and then the man or animal has 
greater difficulty in sustaining 
weight of the 

In the pioneer days of our southwestern 
states the Indians would bring their 
‘craggy ponies down from the heights and 
walk away with the best horses the white 
settlers owned. In certain regions of 
South America, where racing is a favorite 
sport, the racing authorities have learned 
that lowland horses stand no chanee with 
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a recently arrived high- 
lander. Consequently, 
they " require that 
‘mountain horses must 
be at the tracks for 
days in advance of the 
events in which they 
are entered, 

There was an ex- 
ample of the temporary 
increase of efficiency 
that comes to a higl 
land horse visiting the 
sea level on the very 
same day that In Me- 
‘moriam was taking the 
measure of Zev and 
My Own. The Kentucky colt, Beau 
Butler, defeated a field of erack two- 
year-olds at a Maryland track, winning a 
‘purse of more than $40,000 Again, just a 
short time before the Kentucky Derby of 
this year, we find a four-year-old Ken- 
tucky mare, Chacolet, making a jump 
down to Maryland and carrying off a 
purse of about the same size, Several 
‘weeks later, though, Chacolet 


mally in the Suburban Handicap at Bel- 
mont Park, N. Y., due probably to the 
fact that she had remained at sea level 
beyond the time when her reserve supply 
of oxygen was available. 


During the entire month of August 
every year there is a race meeting held at 
‘Saratoga Springs, N. Y., in which the best 
of the Kentucky and” Canadian horses 
meet the best of the Eastern stables for 
large purses. Eastern horses meet fre- 
‘quent defeat at this track from Kentucky 
and Canadian horses that they seem to 
outelass. Turf followers always have 
been at a loss to account for the many 
“form reversals” of the Saratoga meeting, 
but I think we have the explanation in 
‘weather and climate—and particularly in 
atmospheric pressure. 

‘When horses that have been campaign- 
ing at the New York and Maryland tracks 
go to Saratoga, they go to a place of 


0 


Gap lowe yen. the Hastern tivee-year-ld, 
Sty Own, fot to's Memoriam by Te length 


inthe higher’ altitude of Latonla, "Ky. 


higher altitude. Kentuckians and Cana- 
dians, on the other hand, descend from a 
higher altitude to a lower. ‘This gives the 
Kentuckians and Canadians _ marked 
advantage at the beginning, when it is 
that they score most of their victories, 
Later, though, the Eastern horses, im- 
proving in the higher altitude, come into 
their own and recoup the earlier misfor- 
tunes of their owners. 


[EEE young, children, young horses— 
those up to three years old—are ex- 
tremely sensitive to weather changes. 
Likewise finely trained horses—particu- 
larly those of fine breeding—are far more 
sensitive to changes than are leas thor- 
‘oughly trained horses of poorer grade, 
‘Training is particularly severe on the 
younger horses. It removes fat, which is 
‘an insulator, a fuel, and a storehouse for 
nitrogen, the element upon which preasure 


horses stand cold better than 
aged animals, because their heat-produc- 
ing qualities are better. Younger 
horses, because of the activity of their 
sweat glands, prefer drier air, while the 
older animals, with their tough, dry hides, 
appreciate humidity. Consequently you 
will find the younger horses performing 
best on cool, dry days and the older ones, 
on warm, humid days, although both 
young and old do better under high pres 
‘sure than low. 

Even on cool, dry days, however, and 
with a big advantage in weight, « young, 
horse rarely will beat an older horse in the 
spring. ‘The fact that the body of the 
younger horse is not yet attuned to the 
variable weather of the spring probably 
is the principal reason for this, 

So far as I know, even the most intelli- 
gent racegoers tale scant notice of these 
highly important weather factors in 
estimating the chances of horses in the 
various races. Is it any wonder, then, 
that with the invisible influence of weather 
at work in addition to the factors that can 
be recognized, the number of persons who 
can win at the racing game is exceedingly 
smal 
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Rebuilding the Portal that Moses Entered 


have supported the main archway 

to the throne-room of the ancient 
Egyptian palace through which Moses 
‘and Aaron passed on their mission of pro 
test to the Pharaoh Merenptah against 
the captivity of the Israelites, have been 
brought to the Museum of the University 
of Pennsylvania. 

‘The portal will be reconstructed in it 
original form in a new wing of the 
‘museum, together with approximately 
120 tons of additional material excavated 
by scientists of the university from the 
site of the ancient royal Egyptian city of 
Memphis. 

‘The photograph above shows workmen 
with block and tackle placing a section of 


Si hhuge pillars that are believed to 


one of the massive pillars on its founda- 
tion in the museum. Carvings on the 
block represent the Pharaoh threatening 
the Israelites held captive by him, but 
finally permitted to leave Egypt.’ All 
known data point to the fact that 
Merenptah was the Pharaoh of the 
Exodus. 

Each of the six stone pillars is 28 feet 
high and weighs five tons. The portal 
served as an archway in. Merenptah’ 
greatest palace. This palace was ex 
cavated at Memphis by Dr. Clarence 8. 
Fisher, archeologist, after two years’ 
work at a cost of thousands of dollars. 
The building was constructed of massive 
walls of sun-dried brick, with columns 
and door-frames of limestone. Within 


‘was a magnificent throne-room, which th 
Egyptian authorities have given to the 
university for reconstructio 

‘The palace contained a great open court 
80 feet wide and 175 feet long, surrounded 
by a colonnade of 34 columns. At each 
end of the court were state apart- 
ments, 

The six columns above mentioned 
formed a vestibule to the throne-room 
‘and supported the roof, Archeologists be- 
lieve it was in this room that the Pharaoh 
declined to yield to the pleas of Moses 
and Aaron until finally a plague came, 
killing the firstborn in every Egyptian 
household. After the plague, he bade 
Moses and Aaron to lead the Israelites 
from Egypt. 
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Are There Twins in Your Family: 


An expert answers questions so’often asked about double birth, its causes 
and hazards—Why some twins look alike while others differ— 
Why one twin is usually more vigorous than the 

other—Heredity and its influences 


By H. H. Newman, Ph.D. 


Doctor Newman ix professor of zoolody 


The facts and theories that he presents 
here are based on his 16 years’ study of 
ind twinning.—THE EDITOR. 


ROM earliest times twins have been 

objects of unusual interest and 

curiosity, for there is real humo 
{n the situation presented by the existence 
of two editions of the same person. 

Only last week Imetavivacious 
woman, a duplicate twin #0 like 
her sister that even their most 
{intimate friends could not tell 
them apart. Among other inci- 
dents of their interesting youth 
she told the following experience: 

‘The sister at one time had a 
‘most assiduous suitor, who earn: 
so often and stayed so Inte that 
she was not getting enough 
sleep. So she bribed her twin 
sister to entertain the young 
‘man on alternate evenings. Tho 
scheme worked perfeetly until, 
‘on one of the evenings when the 
‘substitute was on duty, the 
‘suitor began to make invidious 
‘comparisons between the sisters, 
‘saying that he did not see how 
any one could ever think they 
‘were alike! 

‘This was too much for the 
young lady to stand and she 
‘confessed the whole plot. Even then the 
youth refused to believe in the deception 
‘and accused her of teasing him to test his 
sincerity. The final outeome of this 
episode was not related. 


JN HUMAN beings we recognize two di 
tinet kinds of twins—duplicates und 
fraternals, Duplicate twins, 

sisters T have mentioned, are 
known as monacypotic, which means that 
they are derived from one sygote or 
fertilized egg. Fraternal twins are known 
as dizygotic, for they come from two 
‘zygotes, ‘Thus, fraternal twins are merely 
brothers and sisters who happen to be 
conceivedandbornsimultaneously. Hence 
there is no reason to expect them to be 
more alike than are other brothers and 
sisters, except that they are of the same 
age and are likely to have more nearly 
identical experiences. 

‘Duplicate twins, on the contrary, have 
‘every reason to be alike, for they are 
biologically far more closely related than 
ordinary brothers and sisters. ‘They 
really are two editions of the same indi- 
vidual. ‘They begin life as a single egg, 
which develops for some time like any 


other egg, but later, for reasons that will 
be discussed, the embryo divides in such 
away that the part that would normally 
produce the right side of a single indi- 
vidual forms a separate complete indi- 
vidual, and that destined to produce the 
left side similarly produces a separate 
individual. 

‘Thus it may be said without exaggera- 
tion that true duplicate twins represent 


baie 
You wit notice Unst whe the tre halves 
te very similar, there’ ee certase dito: 
‘Sahing marks. such aw the depth the 


a single person duplicated. ‘The two are 
genetically as closely related as are the 
Tight and left halves of one’s own body. 
No wonder, then, that it is sometimes 
necessary t6 resort to ribbons of different 


colors in order to tell them apart! 

‘Statistical studies of the degrees of 
resemblance between identical twins and 
between the opposite sides of single in- 
dividuals amply justify these statements. 
‘The coefficient ‘of correlation in both 
cases is in excess of .9, which means that 
both are more than 90 per cent identical, 

In striking contrast with this is the fact 
that fraternal twins, or ordinary brothers 
and sisters, have, in both eases, u co- 

cient of ‘correlation of only .5, which 
means that they are but 60 per cent 


identical, 
A STRANGE thing about 
twins is that quite com- 
monly they are reverse or mirror- 
image duplicates of each other, 
and not exact duplicates, By 
this is meant that the right side 
of one twin is often more like 
the left side of the other twin 
than like his own left side. ‘Thus, 
it some one-sided peculiarity 
‘occurs on the right side of one 
twin, it is likely to appear on 
the left side of the other twin, 

Professor H. H, Wilder, of 
the Department of Zoology ot 
‘Smith College, described a num- 
ber of eases in which the finger- 
print pattern of a given finger 
‘on the left hand of one twin was 
the mirror image not of that of 
his own right hand, but that of 
the right hand of the other twin, 
Burthermore, it not. uncommonly hap- 
pens that one twin is right-handed and 
the other left-handed. 

Innot a few eases it has been observed, 
that the whirl of hair at the crown goes 
clockwise in one twin and  counter- 
clockwise in the other. This is one of 
the surest evidences that the two were 
once right and left sides of a single 
individual, 

Sometimes it has happened that twins 
taken at first glance to be duplica 
Prove to be much less alike than one 
would expect. Are these to be classed 
as fraternal twins because they do not 
fulfil our expectations as to resemblance? 

‘Let us examine a parallel case. T look 
‘at my own face in a mirror and note th 
the two eyes are, in some respects, quite 
unlike. My two hands, especially in the 
details of tke finger-prints, are very 
different. The shoe clerk tells me that 
one of my feet is about half a size 
larger than the other, My tailor finds 
difficulty in fitting ‘me ‘because one 
Shoulder is broader and higher than the 

Look yourself over and see how di 
ferent your two halves, which are un- 


‘questionably of monozygotic origin, really 
fare, Why should you expect, then, that 
two halves of a former individuc! that 
fare now separate would be any more 
alike than two halves that have remained 
togother as parts of x single individual? 


HERE are, to be sure, mary in- 

dividuals in whom the two sides are 
romiarkably alike. Parallelling this con 
dition of approximate identity are the 
instances of extremely close resemblance 
between twins, From the biological 
point of view the two situations are 
‘essentially the sam 

‘The life of twins before birth, whether 
they be monozygotic or dizygotic, is full 
of hazards, Statisties show that there 
ina high percentage of prenatal mortality 
ia twin pregnancies. ‘The reasons are 
not far to seek, ‘The human uterus is 
adapted for but one fetus at a time. When 
‘two fetuses come to occupy the space 
normally occupied by one, there is certain 
tto be crowding and keen competition for 
the available supply of nourish- 
ment. It is partly on this account 
that twing, at birth, are commonly 
much smailer than ingle offspring 
‘and are not as well nourished. 

‘There is a popular impression 
that one twin usually is stronger 
‘and more vigorous than the other. 
Almost every. parent of duplicate 
twins will tell you that one of them 
seems to be the dominant member 
‘of the combination, to be noticeably 
the leader in most enterprises, to 
be a little more vigorous and 
healthy. In some cases the differ 
cence in this respect appears to be 
striking. As is not uncommonly 
the ease, popular impressions have 
‘sound scientific basis. 

‘Duplicate twins always have but 
one placenta—the nutritive organ 
connecting the fetus with the 
mother—between them, and there 
is always a keen contest between the twin 
fetuses for a share of this common organ. 
‘The result is that the placental blood 
‘vessels of the two, starting in at opposite 
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sides of the disk-like placenta, meet at 
the center and struggle for the neutral 
In the process of settling the dispute, 
it nearly always happens that blood 
‘vessels of the two individuals become 
united and the blood supplies of the two 
become intimately mingled. ‘This would 
do no harm except for the fact that the 
sive and take is likely to be more or less 
‘One may receive more blood 


‘uneven. 


in circulation than it gives back. 

‘When this disturbance of balance 
in the blood circulation is at all 
marked, one or both twins are sure 
to be more or less seriously dam- 
aged. ‘The one that gets too much 
furbaneay. wach ‘as enlargement 
yurbances, such as q 
of the heart and distended blood 
vessels; while the one that has 
been robbed of its fair share, if the 
supply is seriously diminished, 
suffers from partial or complete 
atrophy of the heart, diminution 
‘of the blood veasels and other se- 
rious disturbances incidental to in 


dividuals with an insufficiency of blood. 

Even a slight imbalance might readily 
be sufficient to cause a noticeable differ- 
ence between the twins in their relative 


vigor or general vitality. Twins, both 
of which are equally normal, healthy, 
and vigorous, may consider themselves 
unusually fortunate to have survived the 
hazards incidental to twinning without 
any untoward accidents, 

‘What causes twins? 


N,THE frst place, itshould be said that 
the tendency to produce twins, of 
both kinds, is hereditary and seems to 
be transmitted as often through the male 
line as through the female, What is 
inherited in the case of fraternal twinning 
appears to be merely a tendency for the 
two ovaries to become active at the same 
time instead of alternating in activities, 
as is the usual condition, ‘The result in 
that at a given time each ovary produces 
a ripe egg and both become fertilized at 
the same. time, thus producing two 
embryos. 

‘This seems intelligible enough, but the 
explanation of duplicate twinning is not 
‘s0 easy. What we are reasonably sure of 
is that ‘this type of twinning is the re- 
‘sult of an early interruption in develop- 
ment, probably a failure for some days or 
‘weeks of the young embryo to attain a 
proper nutritive relation with the ma- 

During this period 

ring this quiet period cooperation 
between the various parts of the embryo 


a tendency for parts of the body 
to become independent. In this 
‘way the two sides coase to uct as 
‘though they were integral parts of a 
single individual; each becomes in- 
dependent. ‘The result is that when 
normal nutritive relations are 
finally attained, the two half em- 
‘bryos develop independently and 
give rise to twoseparate individuals. 


YZ HAT radio sot shall Ibuy?” 

In next month's issue an 
expert will answer this question for 
you, offering you impartial advice on 
the set that will give best results in 
your particular locali'y. 
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Do You Sleep Too Much? | 


Six hours a night should be enough if you learn the right way to woo 
deep and restful slumber—Practical hints by a disinguished 
authority on how to increase your waking hours and so 
improve your health, happiness and efficiency 


By Donald A. Laird, Ph.D. 


JHE one piece of advice that you 
probably have heard most often is 
—Get plenty of sleep!” 

Your parents undoubtedly began tell~ 
ing you that—and enforeing their wishes 
—when you were a child. Later you heard 
it from’ your family doctor, from your 


wows, too, that there are good 
and bad times for sleeping; that the way 
you lie in bed has great bearing on the 
quality of sleep you enjoy: that by cul- 
tivating proper habits of sleep and sur- 
rounding’ yourself with conditions con- 
dlucive to ood sleep, you probably can 


reduce your sleeping time to six hours 
and yet awake refreshed, invigorated, and. 
with no trace of the tired feeling that now 
may make rising in the morning so much 
of a task. 

Undoubtedly you understand the pur- 
pose and general nature of sleep. Every 


living thing seems to sleep. 
Plants grow by rhythms— 
alternate periods of rest and 
activity—so do even the 
lowest forms of animal life. 
‘The single-cell amoeba pauses 
to rest. Mollusks have peri- 
‘ods of inactivity during which 
they sink deeper into the 
mud. 


YOUR, sleep, though, is 
highly complicated, Dur- 
ing sleep your pulse ‘dents 
more slowly and more foobly 
than when you are awake, In 
fact, after you are asleep a 
fow hours, it is virtually im 
pomible for any one to de- 
tect your pulse with the 
fingers. Special apparatus 
must be used by scientists to 
take pulse records of persons 
Shore caring sasublocs is 
leep in ions. 

Also, when you sleep, the 
flow of blood to your brain 
decreases markedly. Science 
‘ean, thank Parisian beggar 
{or its first knowledge of this 
fact. This man was injured 


teachers, from your employ- 
, your friends—in fact, 
from almost everybody who 
claimed to have your ine 
terests at heart. “Eminent 
men when interviewed are 
fond of including some varia 


Do You Hate to Get Up 
tion ofthe early. to. bed in the Morning? 
carly to ris" adage a8 par 


of the recipe for auecess. JF, 80. it’s because you haven't learned 
The “implication in this how to sleep, declares Doctor Laird 
fimitar samocitien. eed as the result of his researches as professor 


impression of the sleep ques- er 7 
tion that you pcobably have of psychology at Colgate University. 
retained from childhood, is 
that to try to get along with 
Jexs than eight or nine hours’ 
‘loop a day is only a little less 
harmful from a hygienic 
standpoint than a systematic 
course of poisoning would be; 
that to sleep the clock around 
every night is sbout the 
surest way there it of becom 
ing “healthy, wealthy and 
wise,” and, I suppose, happy. 
Of course, there ‘are. the 
Edisons, the Napoleons, the 
Humboldts, and the other 
great men, past and present, 
who accomplished most ex- 


“Tt isn’t how much sleep you get that 
counts,” he says; “it’s the kind of sleep. 


“You can coax deep, restful sleep by 
relaxing every muscle ‘of your body— 
even your car muscles, The way to relax 
is to sleep partly on your side and partly 
on your stomach. 


“Take a noon-day nap, if you can, 
You will find yourself able to cut three 
or four hours at least from your night's 
sleep and still be stronger and more 


Traordinary’ thingy on only efficient mentally and physically.” ina etreat_secdenty and 
three or four hours’ sleep a portions of his skull were 
night, Probably you assumed broken away, leaving the 


that, being exceptional in so 
‘many other particulars, these 

‘men probably were exceptional in 
sleep requirements as well. 


S IT happens, however, recent scien 
tific investigation shows quite ‘def- 
{nately that the time-honored idea that it 
in wise to get a great deal of sleep has 
sseant baais in fact; that, as a matter of 
fact, many people probably get toomuch 
sleep and that too much sleep may be 
harmful, just as too much food is. It 
shows, too, that, like food, the value of 
sleep to the body depends not on quantity 
‘but quality; that, though sleep may 
‘seem to be the most natural thing you do, 
there is an art of sleeping you can learn. 
‘The famous men who slept little 
undoubtedly had mastered this art and 
hhad learned how to extract from a few 
hours of good, sound sleep more physical 
benefit than many people obtained from 
a full ight of! fitful, waleful, light 


brain exposed. Through this 

‘window"” scientiste in the 
hhospital were able to watch the blood 
stream ebb and flow as he slept and 

‘Upon the decrease of the blood flow to 
the brain during sleep depend such famil- 
iar methods of wooing reluctant sleep as 
‘eating a little, or placing a hot water bag 
fon the feet. Tn either case the stimulation 
cof the blood flow elsewhere in the body 
tends to draw the blood away from the 
brain; hence, tends to produce sleep. 

If you find it hard to get out of bed in 
tthe morning, it is because you have not 
learned how to sleep. ‘The “tired feeling’ 
‘that makes arising at the call of the alarm, 
clock so difficult would not disappear, as 

1u imagine, were you able to disregard 
its summons, for the deep, restful sleep— 
the real restoring sleep that repairs 
weariness of body and mind—comes dur- 
ing the first hour or two after you go to 
bed. It is then that your muscles are 

(Continued on page 145) 
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“The Most Accurate Man 
in America 


Slicing an inch into ten thousand parts was too crude and clumsy 
for Maj. William E. Hoke—A dramatic story of inventive 
genius that gave to industry new standards of 
measurement for quantity production 


By Norman C. McLoud 


FEW split seconds—33{, to be 

Drecise—served to show ine why 

Maj. William E. Hoke is known to 

his friends as “Old Precision,” and to a 

larger circle ns “the Most Accurate Man 
in America."" 

T had asked him for the exact time— 

stressing the “exact.” ‘To furnish an 

‘answer fitting the specifications he swiftly 


becomes a definite unit of measurement. 

‘When Hoke talked of a millionth of an 
inch, my nearest grasp of the phrase was 
a gasp. As a step toward my educa- 


snatched a hair—one of my own. 

“It would take 1000 fine hairs, ranged 
side by side, to cover u standard inch,” he 
told me. “You have less than half an inch 


the World War, which is a story in itself. 
“When the war came, accuracy was & 
Hoke told me. “Tho 

mut, in quantities 
never before conceived. This equipment 
had to be made in widely scattered fac- 
tories. When assembled, the various 
parts had to fit. Each part had to be in- 
terchangeable with all other similar 


consulted three watches, 
‘one on his left wrist and two 


from pockets, 
“Twelve ‘fifty-six and 
three-cighths,”” “he replied 


with the comfortable as- 
surance of one who knows 
whereof he speaks. “I 
checked up. with Arlington 
at twelve o'clock.” 

‘As if a bare statement 
right be construed to lack 
womothing of precision, this 
master of accuracy flashed 
his radio tog. An entry of 
the day showed the revit 
‘of the Arlington time 
At noon, with this notatio 

““Wateh 234 seconds slow. 
‘Touched regulator one quar- 
ter turn and set minute and 
second hands.” 

‘Timo entries appeared on 
the log twice a day, with 
precive regularity, forming 
& complete diary of the 
wwateh, its performance and 


Think of This the Next Time 
a Bee Stings You 


“MAN sill has, tong journey before 
he reaches the precision of Nature,” 
says Major Hoke. “Take the case of the 
fine needle, for instance. We consider its 
point exceedingly sharp, and so it is. But 
contrasted with the stinger of a bee it is 
not sharp at all. 


“Highly magnified, the point of a needle 
appears as ragged as the broken stem of a 
telegraph pole. Under similar magnifica- 
tion the stinger of a bee is infinitely sharp; 
it approximates, I believe, the billionth of 
an inch, instead of the mere millionth with 


pieces. Everything had to 
be standardized.” 

‘This standard came about 
through the ereation of the 
Hoke precision — gages. 
‘These, briefly, are blocks 
of highly polished steel of 
precise thickness, which ean 
‘be fitted together for any 
desired measurements, The 
method of making ‘these 
bblocks is simplicity itself. 


“THIS. is, the way it 
works,” he explained, 
“We put a man into a ma- 
chine-shop with nothing but 

‘standard yard or meter, 
‘and he can make 36 blocks 
‘of identical length. Because 
of highly polished faces, 
these blocks fit together 
exactly, without loss in the 
form of intervening spaces. 
‘This close adherence is uc- 
complished by ‘wringing’ 


all adjustmen 

‘That in Hoke. Accuracy 
is his passion. Tt makes him. 
fa tireless critie of things as 
they are. Sometimes he is 
called a grouch because of 

ia habit of criticising 
‘When you know him, 
though, his criticisms become merely a 
part of his struggle for accuracy. Tis 
three watches symbolize this struggle; his 
radio log gives it written expression. 

Tt was this passion for accuracy that 
enabled Hoke to give the world a new 
standard of refinement in measuring 
length. Slicing an inch into 10,000 parts 
appealed to him as crude and clumsy for 
mechanics and science. Hoke wanted 
something finer—something that would 
enable the world to deal in fractions ex- 
pressed in light rays. 

‘The task he set for himself was dividing 
the standard inch into a million parts and 
making them workable. The Hoke pre- 
cision gage was the result. Under the in- 
uence of his gage a millionth of an inch 


mortals are dealing. 


“Man never has approximated such 
fineness.” 


left on your entire head. Suppose you took 
this single hair and split it len 
Starting with a single filament having a 
diameter of one-thousandth of an inch, if 
you should cut it into one thousand 
strips, each strip would represent a 
millionth of an inch; a million of those 
strips would be needed to cover an ineh 
‘of the surface of my desk here. The 
ordinary ‘splitting of a hair’ doesn’t mean 
much in comparison.’ 


‘XACT measurement of each of the 

million strips has been made possible 
by light rays and the Hoke gage. The ac- 
curacy thus attained has been revolu- 
tionary. Some studious observers even 
insist that the millionth of an inch won 


the blocks together—ftting 
them by means of a twist- 
ing motion that establishes 
perfect contact 

“In fact, the smooth 
blocks, fitted face to face 
with the wringing motion, 
become as a solid piece of 
steel, adhering so tightly 
that the combination will support a 
‘weight of a hundred pounds through ten- 
sile strength, without pulling apart! To 
separate them requires the twisting mo- 
tion by whieh they were joined. This 
perfection of contact reduces the error of 
waste space to less than a millionth of an 


“When the workman has made his 36 
blocks of identical length, he tests their 
thickness by stacking them up alongside 
his standard yardstick, using the wringing 
motion to produce perfect contact be- 
‘tween blocks. Perhaps the comparison 
shows that the stack is too high. ‘This in- 
dicates that his units are not the right 
size s0 he planes off more from exch of 
them. 


parison with the standard yard is simple, 
too, He may find, during his work, that 
the 36 pieces form a stack so closely 
identical with the length of the yardstick: 
that the eye ean see no difference. To 
make sure on this point he has only to 
take a knife straight-edge and lay it across 
the top surfaces of the stack and the stick. 
If there is a difference, the unaided eye 
cean detect a erack of light 1/10,000 of an 
inch in thickness.” 

‘The comparison afforded by the use of 
the knife straight-edge 
enables the man in the 
shop to produce 36 
blocks, each of them ex- 
actly an inch in length. 
‘Then come the subdi- 
visions. 

“To get smaller units, 
he merely divides an ineh 
into blocks a tenth of an 
inch in thickness,"" Hoke 
told me, “a0 that he has 
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rything necessary to produce units of 
y dimension running into three dec 


Suppose we take 12 standard inches 
and three standard tenths of an inch. 
‘This gives us a standard 12 3/10 inches in 
length. ‘Then we make 100 identical 


blocks the combined length of which 
equals this standard. Each of these blocks 
necessarily is 123/1000 of an inch thick. 
“Such is the process followed in making 
the gages. ‘The completed sets are of two 
types—one containing 34 gage blocks and 


the other containing 81 gage blocks. 

“The smaller blocks in each set are 
approximately one tenth of an inch in 
‘thickness, differing from each other on a 
scale measured by 1/10,000 of an inch. 

“The next larger gages differ by a 
thousandth of an inch; larger sizes by 

nd finally we have 
gages differing by a full inch. B; 
these blocks together, we ean build up in 
any combination we may wish, simply 
wringing together the blocks required to 
make the desired total dimension. With, 
gradations of a tenth of a thousandth of 
an inch, it is possible 
to create more than 
100,000 gage sizes within. 
12 inches.” 

Application of the 
sages to every-day shop 
measurements is merely 
a matter of building up 
the blocks to the re- 
‘quired lengths. 

( 1 
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Skilled Mechanics in Congress 
And What T! hey Can Make and Mend Besides Laws 


Frank C. Sites, De 
:a., is watchmaker and 
ed in the public 


few Dem 


he disen 
ther Civil War fy 


Dem 
Barre, 


5 to ke 

things stirring. ‘This photograph shows he served ag labor ad- While preparing for the University of Pennsylvania Law 

Bim wor in the paper factory ot Emergency School and a legal career, Congressman Everett Kent, 
a Fleet. Corporation ‘worked for a consid 


facturing business ever since 1895 a majority in all the three counties of his district 
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He Photographs the Invisible 


The story of Philip O. Gravelle, whose astonishing skill with micro- 
scope and camera has opened new eyes for industry—The beauti- 
ful tongue of the fly—The comb on the spider’s leg—What 
makes water look green—Why a dull razor blade “‘pulls” 


HAVE you ever examined the tongue 
of a fly? 

Did you know that the silky butter 
fly's wing is really covered with scales, 
‘or that the spines on strawberries are 
like big earpet tacks? 

Perhaps it will be news to learn that 
the tiny foot of a spider 
carries two miniature pock- 


By Frits Blocki 


manufacturing which could be solved 
no other way. 

To give an idea of the exacting scientific 
work involved, one of the eight require- 
ments in the competition which resulted 
in Mr. Gravelle’s winning the Barnard 


‘Medal called for photographing the hairs . 


you often have seen the surface of a pretty 
‘woodland pool marred by a green scum. 
‘To you that means the water is stagnant, 
dead, and so you shun it. But do you 
kciow that actually it is teeming with 
ite? 
“The scum is not dead. It is made ‘of 
countless millions of single 
ig cells that form a 


‘et combs on its end and 
that a snail has a tongue 
which “ia a beautiful and 
complex succession of spines. 

‘These are but a few of 
the everyday marvels seen 
by Philip O, Gravelle of 
South Orange, N. J., to 
whom a phonograph record, 
looks ke a succession of 
mountainous ridges, 

ety razor blade live a 

vexed sheet of boller plate, 
‘and microscopic organisms 
1 few thousandths of an 
Inch in sige like fierce deni 


officially a8 a photomicro- 


igrapher, In simpler lan- 
guage, he sees and photo 
graphs the invisible world 
with a scientific sight nearly 
2,000 times as powerful x 
the unaided eye, by means 
of a microscope and either 


If an ordinary ant 
actually were inereased the 
number of times Mr. Gra- 
velle ean magnify it with the 
microscope it would become 
4 frightful monster more 
than 10 feet tall, approuch- 
ing the size of an elephant. 

‘Mr. Gravelle’s skill in 
photographing infinitesi- 
mally small objects has 
brought across the Atlantic 
for the first time one of the 
most recent of distinguished 
scientific awards—the Barnard Medal, 
presented to him by the London Photo- 
micrographie Society. He won the dis- 
tinction of being the first American to 
receive this honor over constestants en- 
tered from all over the world. 


“THE science of photographing under 
the microscope has been’ practiced 
xr some time in such fields as pathology, 
biology and botany; but now, largely 
through the efforts of Mr. Gravelle, its 
usefulness has extended to another pur- 
pose, that of furnishing an additional 
link’ between science and industry by 
solving mysteries and difficulties of 


fon the tip of the tongue of a fly, and 
enlarging 1500 times a species of a 
minute aquatic plant known as a diatom, 
which is so small that it cannot be seen 
by the naked eye. 

By placing the motion picture camera 
behind a battery of optical instruments, 
the life motions of minute organisms 
may be photographed and later shown 
on a screen—a vivid motion picture 
drama, magnified thousands of times. 

“The results of this work are closely 
linked with our daily lives,” Mr. Grav- 
lle told me. “The findings help to lead 
to a better and clearer understanding of 
‘many of nature's wonders. For instance, 


spiral network of green 
bands, giving the substance 
its color. Patches of green 
‘on the bottom of the pool 
are beautiful microscopic 
plants. Specks on the water 
80 small as to pass un 
noticed are really beautiful 
plant designs in varied fan- 
tastic shapes. Other minute 
spots that would seem mo- 
tionless if you could see 
them, feally, are moving 
forward and backward like 
miniature submarines, push- 
ing aside debris much larger 
than themselves, 


“you are out for a wim 
‘you pass on to a clear 
pool, one that lies limpid 
and ‘green in the summer 
‘sun. ‘The microscope shows, 
that really you are swim- 
ming in’ x sea of animals, 
tiny’ globules which are 
gracefully revolving and 
giving the water its green- 
ish cast, The technical 
name of these creatures in 
volvox, and are what make 


“If you pick up a sub- 
merged leaf and look at it 
closely you may find a few 
jelly-like specks on its sur- 
face. Photomicrography 
reveals these to be a variety 
of animals known as roti- 
fers. Motion pictures of one of the specks 
show that actually it is a whole colony 
connected with a common center by 

fe the spokes of a 
lonies are continually 
motion, folding and unfolding like the 
petals of a flower. ‘Their cilia vibrate 
rapidly, agitating the water and causing 
food particles to stream toward the minute 
mouth of each rotifer and then to till 

‘A fly's tongue, so small that it ean 
hardly be seen without a lens,'makes a 
beautiful photograph, with dainty curved 
lines extending in loops from each side 
like a fine etching. A wasy's wing is seen 
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any of them that protruded the 
fraction of an inch above the rest 


slightest 


“My instruments revealed many valu- 
able facts about phonograph records an 
needles. One maker could not 


‘To our unaided eyes this eroup of y's 
axe would appear tn 2 speck to small 
sto be shmone InviabieHighiy 
‘agnited, the speck in een to lnlude 
eteore or more eggs ina cluster 


to be two separate wings bound 
together by a very fine series of 
hook 

Fascinating as are these une 
suspected marvels which nature 
conceals beyond our vision, I 
learned that they are only part of 
the story. ‘The other part has to 
do with its practical application 
in industry, 

“Microscopie photographs of 
tthe invisible world have become 
‘an immense aid” he said, “for 

ch purposes as choosing be- 
tween proposed new manufuctur- 
ing methods, and in detecting 
faulty construction, 

“Ror example, Twas called in 
by a manufacturer of razor 
blades who was puzzled by the 
atatement of a competitor that 
shaving wore out a blade by 
turning over tiny edges at th 
cutting surface. By enlarging © 
new and a used blade 600 times, 
‘we found that repeated shaving 
with an unstropped blade nicked the 
edge, instead of turning 

In another cate a manu 
textiles wanted a measurement of the nap 
‘of some velvet. No instrument was fine 
enough to do this. ‘The photomicrograph 
‘wascalleduponandnotonly measured these 
tiny threads but showed up conspicuously 


why his records would not stand up under 
continued use. By magnifying cross 
sections of faulty records 60 times the 
Photomicrograph discovered a thin wall 
about a thousandth of an inch thick at 
every fourth revolution. This broke 
down and caused defects in the re 
cords. 

“The trouble was traced to a damaged 
‘screw thread in the master machine. Now 
tthe sapphire needle used in the original 
record is examined for perfection before 
being used. |The photomicrograph will 
show beforehand just how it will rest 
in the grooves, and thus prevent de- 


graphy is still in its infancy, its seope 
seems limitless. For example, the 
photomicrograph will prophesy the per- 
formance of an alloy by revealing 
its) crystal structure. Extraordinary 


Shaped creatures that make Ue seater 


‘move by means of Ute hair called cla 


polishing and very high mag- 
nifieation are necessary to reveal 
tthe closely-knit crystals, 20 ax to 
allow them to be photographed. 
‘The photomicrograph also will de- 
termine the covering quality. of 
paints by measuring the fineness 
of their pigments, which in turn 
govern the oil absorption of the 
paint. The polishing or cutting 
powers of abrasives can be 
measured by ascertaining the 

microncopie size of the 


‘In this connection a choice 
between two manufacturing pro- 
ceasen was determined by a 
photomicrograph. A manufac- 
turer of files ‘was uncertal 
ether to finish his product wit 
‘a sand blast finish br by the uge of 
‘soft abrasive. ‘The fact that the 
sand blast gave the ridges of the 
file the sharpest cutting surfaces 
was shown by a microscopic com- 
parison of samples of each process at a 
magnification of only 16 diameters 
‘Thus by consulting the microscope the 
superiority of one process over another 
was predetermined 

So it is that Mr. Gravelle’s skill with 
‘the microscope and the camera is open- 
ing new eyes for industry. 
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Understand Me 


‘The wuthor, serving refreshments, dacusses 
‘rohubiton with «camel fa the soa. "An olfer 
SF food,” he says, a the token of friendship 
fit annals oct birds readily ‘understand, 
‘Feed them while you cous them to. npeak™ 


make his own deep clucking sound by 
‘mapping the tongue against the back of 
the palate as you inhale. ‘Then smack 
the lips rapidly. Repeat this persistently 
without moving and he probably will 
grow bold enough to take a nut out of 
your hand. 


TPE parr in friendly password to all 
the eat species, rom Tabby to the 
wildeat and tiger. This sound, varying 


in volume with the size of the animal, is 
‘simply inhalation 
rattling of the 


than a subdued snore, Besure that you do 
not let the sound come from the throat in 
rehearsing the purr, for then your amicable 
greeting might be confused with a snarl. 

It is popularly supposed that a cat says 
only ‘‘meow." But listen to the rather 
staceato sound the cat makes in greeting 
‘you when you enter the house, Stroke 
little and tell it just what a nice kitty it is. 
Immediately, you will observe a difference 
in its “meow” when it tries to engage in 
‘conversation with you. 

‘Of all animals ‘the eat is one of the 
easiest to imitate, The sound “me-ow” 
‘begins with a long drawn out “me” with 
the throat contracted. For the “ow” the 
throat is opened and the sound is thrown 
through the nasal passages, producing a 
hhead tone. When the cat is pleased, the 
“me-ow” is very soft. When it is hurt, 
the sound is loud and long drawn, with a 
heavy, open tone for the “ow.” 


Learn Secrets of Mimicry 


\itate the spitting of the cat, first 
make a bising, apitting sound by blowing 
through closed lips. ‘Then, placing your 
tongue in the middie of your mouth and 
contracting the left cheek, force the air 
‘between your tongue and your right cheelx 
at the back of your mouth. Let the sound 
escape between your teeth and cheek, 
Producing a squeaking, squawking sound, 
Finally, if you tap rapidly on the side of 
your mouth and cheek with your hand, 
breaking in now and then with the spit 
ting sound, you will have a realistic cat 
fight. 

‘An offer of food is the token of friend- 
ship all animals and birds understand. 
‘Feed them while you coax them to speak 
and they will lose their natural distrust. 


st 


‘The curiosity of birds will draw them 
pearer and nearer to you. But, if you are 
carrying a walking stick, an umbrella, or 
anything else that may remotely resemble 
‘a gun, birds will remain at a safe distanco 
and let you keep the food. 


LWAYS bear in mind that animals 
‘are subject to headaches, toothaches, 
dyspepsia and corns just as man is, and 
are affected with the same grouchy moods 
that accompany these ailments in human 
beings. Because an animal is crabbed 
and uncommunieative today does not 
justify us in assuming that he has a 
aturally mean disposition. Leave him 
alone and then try to make friends with 
him another day; you may find him a 
genial, reaponsive creature, after all. 
Imitating the sheep is good training for 
the beginner. Let the tongue relax at the 
bottom of the mouth. ‘Then say ""ba- 
making it a throaty sound with exhalation 
and tapping the Adam’s apple gently. 
‘A somewhat similar sound is the ery of 
a calf. ‘This plea for its mother's atten- 
tion will sound to your ears like “um-bu- 
ur.” The first syllable is a nasal sound 
made with closed mouth. For the second, 
‘the tongue and throat take the same posi- 
tion you used for the sheep's “baa.” If 
you think a cow has no powers of deduc- 
‘tion, give this imitation of a cals distress 
signal and then bark like a dog giving 
chase. You will see every cow within 
hearing ready to charge a stone fence. 


MONG the animals that make their 
calls with contracted throats are the 
donkey and his cousin, the zebra. To 
mimic the zebra, contract the throat and 
voeal chords, sucking in the air to mal 
Joud squeaking whistle. Repeat this 
about five times, not too rapidly, then give 
the sound of “haw” as you exhale. 


POPULAR SCIENCE MONTHLY 


"Mew Uses for Photo-Telegraphy 


Police Send Finger-Prints of Hunted Criminals by Wire : 


By Newton Burke 


HEN engineers of the American 
‘Telephone & Telegraph Com- 
pany and the Western Electric 

Company recently perfected a practical, 

tting pie- 

‘the process was acclaimed 

mostly for its value in the dissemination 

of news pictures. It was pointed out that 


ewapapers, when the ple- 
‘ture-transmitting 
were gunerally Installed, need 


faraway happenings. ‘The 
pictures would be available 
for publication 
‘as reports of the events that 
they illustrated could be 
transmitted by means of the telegraph. 
‘A few weeks ago, however, another and 
mote dramatic use was found for the new 
photo-transmitting process, It was dem- 
onstrated to be one of the most useful 
‘weapons ever put into the hands of the 
police for their war against the criminal. 
With the aid of telegraphed pictures, 
when a countrywide search is instituted 
for a criminal, the police of distant cities 
need not depend on a telegraphed “*de- 
scription" of the fugitive. They can have 
4 photograph of him immediately. More, 
they ean have his finger-prints, specimens 
of his handwriting, or any other sort of 
identifying material that can be photo- 
graphed 


ASA test of the value of the photo- 
transmitting process in tracking 
criminals, the New York police selected a 
finger-print from the files at Police Head- 


itto Chicago. ‘The transmission required 
about four minutes, and searcely was it 
completed when the Chicago police tele- 
graphed back an identification of the man. 

Tnsofar as its first purpose—the trans- 
mission of news pictures—is concerned, 
the new process proved itself beyond 
question during the recent Republican 
and Demoeratie National Conventions at 


Cleveland and New York respectively. 
Photographs of convention scenes, dele- 
gates, and candidates were available for 
newspaper reproduction in cities near the 
receiving stations at New York and 
Cleveland virtually as soon as the tele- 
graphed reports of the convention pro- 
ceedings were received. 

Many attempts have been made to 
transmit pictures by wire, and several 
different methods have been devised. 
‘This system is the first, though, that has 
proved practicable both technically and 
commercially. 

‘The method is so simple that a positive 
film, made from any photographie nega- 
tive, is suitable for transmission. The ap- 
paratus transmits a picture five by seven 
inches in a little less than five minutes, 
and the picture is received in such form 
that after the usual process of photo- 


graphic development, it is ready for repro- 
duction. Line drawings, handwriting, 
and printing, provided it is not too small, 
also ean be transmitted. 


HLE film is inserted in the transmitter 
by rolling it up in eylindrical form, 
During operation, a very small and in- 
tense beam of light shines through the 
film onto a photoelectric cell within. ‘The 
film is rotated at a uniform speed, and by 
means of a screw mechanism is caused to 
advance parallel to the axis of the eylin- 
der. ‘The motion of the light relative to 
the cylinder consequently is the same as 
that of a phonograph needle relative to a 
eylindrical record. ‘Thus, each minute 
portion of the picture affects the intensity 
‘of the light reaching the photoclectrie cell. 
A photoelectric cell is a device the 
electrical conductivity of which varies 
‘according to the intensity of 

light directed upon it. In the 
photographie transmission 
process, the variation in the 
amount of light striking the 
sensitive surface of the cell, 
caused by the lights and 
shadows of the picture, gives 
rise to a current. ‘Through 
the agency of a vacuum-tube 
amplifier and modulator, this 
current controls the ‘tele- 


At the receiving end an unexposed 
photographic film is rotated under a beam 
of light in a manner similar to that at the 
transmitting end. Both films rotate at ex- 
actly the same speed, and, by means of a 


new device known as a ‘light valve,” the 
impulses starting from the photoelectric 
cell at the transmitter, control the amount 
of light reaching the film at the receiver. 

‘The system has been demonstrated 
tobe applicableto radio when atmospheric 
conditions are such that steadiness of 
transmission and freedom from inter~ 
ference can be assured. 
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Keeping Abreast of Science 


What the Newest Discoveries Are Worth to You 


INGINEERING science is the mod- 
fem covered wagon, opening up 
trails to new countries, pushing 

the frontiers of civilization to new limits, 

fitting for habitation untrodden lands 
where Nature stands, a stubborn sentinel, 
repelling the advance of those who would 

‘wrest from her the territory where she 

alwayshas reigned in completesupremacy. 

‘The amazing accomplish- 

ments by this present-day 

pioneer are typified in the 


Reclamation Service, the ef- 
forts of which are dramatic 
ally set forth in a survey re- 
cently completed by a com- 
mittee uppointed by Secre- 
tary of the Interior Work. 

In 20 years, working in 15 


Western states, with Wash 
ington, Arizona, ‘Texas, and 
Nebraska at the remote ends, 
the vervice has made habit- 
able and fertile more than 
1,200,000 acres of desert 
inds, that now yield an 
annual crop value of be- 
tween $50,000,000 und. $75,- 
000,000. 

Tt has supplied home sites 
for more than half a million 
people. Only Maine, of all 
tho New England states, ean 
report a larger number of 


farms than those contained | [Rage 
fon these once arid lands. 


Flourishing communities, | / 
with all the activities of the 
typleal American town, have 


sprung up in the sections that 
irrigation has reclaimed. 
‘More than 90 per cent of the 
settlers are native - born 
Americans; hardy, venture- 


similar toxic states. Its name is derived 
from the fact that it stimulates the 
‘action of the natural kidneys. Doctor 
‘Abel has used it successfully on animals, 
but if the German scientists carry out 
their announced intentions, their experi- 
ments will mark the first use of the 
device on human beings. 

‘The artificial kidney may be described 


most successful weapons ever given to 
medical science for treatment of disease. 


Rays from the Animals? 


JEVING plants and animals are radio- 
active, sending forth rays like radium, 
according to a report made recently by 
‘Albert Nodon, French scientist. 

‘As proof he exhibited 
three photographie plates on 
each of which unmise 
takable light impressions, 
eaused, he asserted, by the 
rays emitted by a radioactive 


mineral, an inseet, and a 

green leaf, which were placed 
the emulsion side of the 

plates in a darkroom, 


A similar experiment in 
which a dead insect and a 
dead leaf were used resulted 
in no ray impressions on the 
plates, Monsieur Nodon 
offered as his conclusion that 


activity is an inevit- 
.ccompaniment of living 
wes, and stated that the 


strength | of photographie 
impressions produced in x= 
periments such as his are an 

measure of vitality. 


Super-Generator 


N ELECTRIC generator 
capable of developing 
15,000 volts of direct current, 
from four to five times 
han any direet-current 
ously bullt— 


‘some souls of the type that 
cromed the plains in the 
days of "49 and won the 
‘West to civilization. 

It is interesting that all of 
this work has been accom- ms 
plished at no expense to the Sedica 
‘American taxpayer. ‘The in~ 
itial funds of the Reclama 
tion Service were supplied by the sale of 
public lands, while the products of the 
reclaimed lands and contributions from 
the states benefited have supported the 
service through the years. 


A Mechanical Kidney 


REMOVING every drop of blood trom 
‘a human body, cleansing it of impuri 
ties and then returning it to the cireula- 
tion may seem like an impossibility, yet 
that is exactly what German scientists 
purpose to do, utilising the “artificial 
kidney,” an amazing device invented by 
Dr. John J. Abel, professor of pharmacol- 
‘oxy at Johns Hopkins University. 

"The “artificial kidney” was developed 
by Docter Abel to be used in treating 
victims of bichloride-of-mercury poison- 
ing, scarlet fever, acute nephritis, and 


‘Dr, Jobin J. Abel of Jot Hopine 
University, who has invented the 


as a sort of fi 
One end és attached 
outside the body to 
fan artery, and an- 
other connection is 


made to a vei 
‘Thus the blood pas 
ses through, and 
the impurities are strained out by tubes 
of a substance called ‘‘celliodin,” which, 


however, does not remove the vital cor- 

yuseles and proteins. An extract called 
jrudin,” obtained from Hungarian 
leeches, prevents the blood from clotting 
as it passes through. 

Doctor Abel was prevented from con- 
tinuing his early experiments with the 
apparatus when the war made it im- 
possible to obtain hirudin. If the artificial 
Kidney is successfully used on human 
patients, it is likely to prove one of the 


recently was completed by 8. R. Berg- 
‘man, consulting engineer of the General 
Electrie Company at Schenectady, N. Y. 
‘This machine is expected to influence re- 
markably many phases of electrical work, 
notably radio broadeasting. 

At present long-distance broadcasting 
is accomplished by means of a rectified 
high-voltage alternating current, which 
produces ripples that affect the clearness 
of the transmission. But the use of direct 
current, supplied by generators of the 
new type, this defect will be eliminated. 
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‘grows close to the ground, to become 2 
regular tree. 

‘An experiment to bring this about is 
under way at the department's plant in- 
troduction garden at Miami, Fla, ‘The 
plan is to cross the cotton plant with a 
Telative, a rare Hawaiian tree called 
Kokia Drynerioides, Inasmuch ss there 
is only one tree of this species known to 
exist, the plan cannot be put into effect 
immediately; but the government ex- 
perts have ‘succeeded in growing the 
trees from seeds obtained from the lone 
specimen in Hawaii, and are hopeful of 
eventual success. 

So future cotton plantations may 
become cotton “orchards” or "forests, 
containing, instead of low shrubs, trees 
from 15 to 25 fect high, that will pro- 
duce larger and better crops, and possibly 
result in cheaper cotton for the con- 


© torn er 


theory that the moon once won part of the 
fenrth ond was pulled out of it rallons of 


Are You An Only Child? 


‘THE, only child usualy is, regarded 
with pity, He is likely to be “spoiled, 
people say, to become selfish Ga te 
develop other undesirable trait 
reault of parental Indulgence, which the 
children of larger families do not receive. 
Now, though, comes Dr. Hor- 
nell Hart, of Jowa, to state that 
the only child, far from being an 
object of pity, is rather to be 
congratulated.’ After a study of 
the children of 600 families of 
\ Davenport, Ia, Doctor Hart 


=! 


yunces that the only child is 

more energetic, kinder, 
more sincere and more honest 
than children who have many 
brothers and sisters. 

Doctor Hart's conclusions as 
to brains and energy were ar 
rived at as a result of scientific 
teate; others are offered as the 
testimony of school authorities, 

Meanwhile Professor H. D. 
Fish, of the University of 
Pittsburgh, supplies some highly 
interesting’ facts relative to 
heredity and the birth rate, the 
result of a study of more tha 
2500 families. If the second 
child is a girl, states Professor 
Fish, it will be born, on the 

average, 9.26 months later than 

if it is a boy, this being true no 
matter what the sex of the first 
child 

‘This difference in the time of 
birth probably is sufficient to 

lain the interesting fact that 
more boys are born than il. Also, 
Professor Fish reports, the firstborn is 
‘more likely to be a boy than any of the 
later children. 

If the parents are of different national 
ities, Profeasor Fish finds, the chances are 
much greater that most’ of the children 
will be boys than if the parents are of the 
same stock, However a 20-year study 
of births and parentage, states Professor 
Fish, indicates that the preponderance of 
‘male children over female is slowly becom- 
ing less. 


“Forests” of Cotton Trees? 


YITON is due for a great rise, if 

plang of the Department of Agricul- 
ture are successful—not in price, however, 
for the department is merely seeking 
persuade the cotton plant, which now 


Worthy of Honor 
CIENCE knows no 


international 

boundaries. It is not remarkable, 
then, that the Franklin Institute of 
Philadelphia, in conferring the Franklin 
medal this year, should have chosen Sir 
Ernest Rutherford, eminent British scien- 
tist, as the recipient of this, its most dis- 
tinguished honor. 

‘The medal is conferred upon. Sit 
Ernest in recognition of his researches in 
physics. He probably is the world’s 
leading worker in this branch of science. 
Indeed, a distinguished scientist has said: 

“When some eminent men publish an 
experiment we say, “This is very interest 
ing; we must repeat it to see whether it is 
true.” But when Rutherford publishes 
an experiment all say, ‘This is true; we 
need not repeat it’.” 


dnydock end ite method of operation in 


Titing a great ocean Us 
tre expinined inte legend at the let 
Stostratvn and in the nccompanying a 


‘Above i a photograph of the completed dye 


‘ictore tm the circle shows the floor of the 
Sock with "heel Blocks "and bilge. bloke 


The Largest Floating Drydock in the World 


By S. W. Clatworthy 


"HEN the Prince of Wales for- 
mally opened the largest floating 
drydock in the world recently 

England, that port 

's leading 
haven for the greatest ocean liners. Pre 
viously liners of the size of the Majestic 
and Leviathan were compelled to go for 
repairs to Hamburg or to Boston. 

Lifting the 52,000-ton steamer Majestic 
will be a comparatively simple procedure 
in the new dock, since it has a lifting 
power of 60,000 tons. Built on the sec- 
tional plan, it can be enlarged at will by 
the addition of another section 

‘The over-all length of the dock at pres 
ent is 960 feet; width 170 feet, and height 


more than 70 feet. In its construction 
about 3,250,000 rivets were placed. 

When the dock is to be submerged to 
receive a vessel, water is admitted into 
compartments through special inlet pipes 
equipped with valves operated by hand 
and by an electropneumatic control sys- 
tem. "Indicators show the depth of water 
in the various compartments. 

The 14 main pump motors for ejecting 
water and thus lifting a ship are arranged 
so that there is one motor for each section. 
‘These motors are controlled by 2 press 
button system from the valve house. A. 
complete telephone system connects the 
valve house with each of the motor 
houses. 

‘Because of the great weight of ships to 
be lifted, the blocks and supports are of 


unusual strength. On a continuous 
timber base running along the center of 
the dock are cast steel wedge blocks sur- 
mounted by a timber block, ‘The bilges of 
a vessel are supported by timber blocks 
with steel bases. ‘These are made adjust 
able to any ship. 

A ship is centered automatically by 
four electrically driven side shores, 
arranged so that opposite pairs are 
geared together and driven by one motor. 
On each side wall is a three-ton warping 
capstan. 

‘The dock ia connected with the shore 
by four mooring booms 110 feet long, 
anchored to reinforced concrete dolphins. 

‘The electric-lighting system is designed 
so that the light may be concentrated on. 
any part of the dock or ship. 
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Lights as an Aid 


New and Useful Secrets of Colored 
Lights Depress and Cheer, 


play their parts as definitely as do 
flesh and blood actors. From such 
Fealisms to the sparkling, colorful 
lighting effects of fanciful settings 
and unreal worlds is agamutof powers 
of light. Even the auditoriums of 
theaters, dining-rooms of hotels, ball- 
rooms, are beginning to utilize the 
powersof light. It's true that only a 
beginning has been made because, at 
in the case of music, we must not only 
Jearn how to play” light, but its ren- 
dition must not proceed too far be- 
yond public appreciation, 
‘This new art and science of lighting 
has not entered the home to any 
extent, in spite of the fact that the 


By M. Luckiesh 
eietioe b knows that music has 


the power to stimulate or to de- 

press. No knowledge of music is 
needed for & person to react quite di 
ently to a grandiose, martial air, a lively 
dance tune, a dreamy waltz, ‘a senti- 
‘mental song, or n funeral dirge, 

Light and color have similar powers, 
although these effects have not been built 
generally upon definite, standardized 
principles. Adequate controllable arti- 
ficial light did not become available until 
recently, so that the development of the 
use of the powers of light barely has be- 
un in earnest, even among those who 
ipprociate its possibilities, 

Most persons recognize, although 
vaguely, effects of light somewhat analo- 
gous to those of music, but, of course, the 
‘two ure not related simply, us some people 
‘assume them to be. Who has not re- 
sponded to the cheerfulness of a bright 
sunny morning and has not felt its stimu- 
ating influence all day 
Jong? On the other hand, 
who has not felt the de- 
pression of an overcast, 
‘shadowloss day? 

‘The great symphonies of 
the sunset hold us enrap- 
tured as we witness this 
benediction of the day. 
From the ever-changing 
lighting of a Inndscape we 
sense the parade of moods. 
‘The play of light from 
stained-glass windows of a 
cathedral breathes life into 
‘the restful scene. ‘The 
delicate fire of the opal and 

1¢ restless sparkle of the 
iamond are examples of 
melodies of light. On a 
Iarge scale we have fire- 
orks making. their appeal 
in a more primitive manner, 
but still by the powers of 
light. 

In the theater, light has 
bbeen used to produce differ- 
ent moods. ‘The meager, 
colorless light of the prison, 
the brilliant sunlight, and 
the pale light of the moon 


homes merely with the idea 
of extending the “ 
chat. ‘They seem to 
think merely in terms of 
obtaining sufficient ilumi- 
nation for reading and other 
activities. ‘They do not 
lize that artificial light 
can introduce beauty, 
charm, cheerfulness, rest- 
fulness, coolness, warmth, 
and other possibilities. The 
mobility of light renders it a 
‘medium much superior to 
paints, wall-papers, furnish. 
ings, and the other fixed’ 
media that have reigned 
supreme. 

Light has power to make 
a house a home. 

‘The psychological and 
physiological effects of color 
cannot be presented in de- 
tail in a brief article and 
there are so many ramifica- 
tions that it is dangerous to 


‘possi 
fie arrangement of light and 
color effects not only will beautify our homes. but will bring us 
Fest, contentment, health. and energy. 

Tn short, he shows us how. by using color effects for our benefit, 
‘we can copy what Nature Thas done to make the world = 
delightful place to live in— 
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to Your Happiness 


Illumination in the Home—How 
Subdue and Stimulate You 


present anything more than generaliza- 
tions. However, with this caution, the 
circular chart at'the bottom of page 56 
is presented to show the general effects of 
various colors upon us, ‘The colors of the 
spectrum are placed in proper sequence 
around three-fourths of a circle, the 
remaining quadrant being given over to 
colors that may be ealled “purple.” In 
modulating from violet to red we begin 
with violet-purple, and pass through 
purple, and finally reddish purple. 

This color circle may be divided ap- 


say tint of lighting may be ob 
{ined ‘Thun the family many dine im arial sant 
‘moonlight, or the fone color of dawa, ax they dete 


proximately into three parts in which the 
colors have certain characteristics that 
classify them respectively as stimulating, 
tranquilizing, and subduing. On the outer 
rim a further subdivision is attempted. 
At opposite ends of any diameter com- 
plementary colors are found. 

Colored light is very much more power- 
ful than colored pigments. It tinges 
everything, while a colored vase, for ex- 
ample, extends its influence barely be- 
yond its boundaries. We must take this 
into account if we are to be successful in 
producing desired lighting effects. A 
green vase may be just the proper note 
to complete a color-scheme, but a green 
light, if it illuminates the’ faces of our 


companions, may become very displeas- 
ing. Some colored lights should be con- 
fined to walls and ceilings, and they 
should be drowned out by warm light 
localized on the faces in the room. 

‘We may have fairly neutral walls and 
ceilings in our homes, obtaining our color 
notes from furnishings. ‘Then from hid- 
den sources of light in fixtures, ornaments, 
wall-boxes, and architectural details we 
ean make this wonderful medium—light 
—spring forth by pressing switches. 

In general, it is well to confine the use 

of deeply colored light to 
secondary lighting. For ex- 
ample, in the dining-room 
we should have white light 
fon the table and a light of a 
warm tint on the faces of 
the diners. ‘This can be 
achieved by any pendent 
shades tinted a warm yel- 
low-orange. The strongly 
tinted light may be confined 
to ceiling and upper walls. 


F A. stimulating effect is 

desired, orange-red light 
may be emitted upward by 
a suspended bowl, by 
“flower-boxes” on the walls, 
or by large vases. A “cool” 
effect suggesting the out- 
doors can be obtained by 
‘using blue-green lamps or 
colored accessories con 
cealed as suggested. Colored 
gelatines and colored glass 


this purpose. The 
ight” lamp also has possi- 
bilities when used in con- 
trast with “warm” light. 
Most of the forego 


color effects are not to be 
lived with constantly. Va- 
riety always emancipates 
us from the monotony of 
fixed decorative schemes. 
Portable lamps will be 
found valuable allies in 
troducing variety in lighting. 
"Those who have not ex- 
perimented with the possi- 
Piities of ight will find that 
light of the tint of the eandle-flame is kind 
to human beings and to faded surround- 
ings. It provides a glow that ean be lived 
with, for it is consistent with our uncon- 
‘scious demand that the home be a place of 
comfort, protection, and cheerfulness. 
With’ growing experience and under~ 
standing, man is going to demand more 
mobile light. He will want the light sym- 
phonies of outdoors brought indoors. He 
‘will want the charming melody of the 
‘opal and the brilliant light-music of the 
diamond reproduced by artificial light on 
a large scale. He is going to develop an 
“eye” for subtle effects of light, just as 
he has developed an‘‘ear” for modulations 
of music. 


jevelopments inthe wre of 


‘a the plctare’ with, ha" apparatoe 


Some day we are going to have marve- 
ous jewels of light and super-decorative 
schemes of light before which the decor 
ator's effort today will be somber and 
feeble indeed. The lighting artist will be 
a super-decorator and a super-doctor in 
this new era, 

‘Then there are other important fields 
for usefulness of light and its attendant 
radiations. For example, colored lights 
have certain chemical, ' biological, or 
therapeutic effects when applied to the 
body. But this phase of radiant energy 
from the sun of artificial sources is not 
confined to visible rays or colored li 
Radiant energy of shorter wave lengths, 
known as “ultraviolet radiation,’ is per- 
forming great services in such fields as the 
killing of bacteria and the prevention and 
cure of rickets, 


[HAS tong been known that there isa 
seasonal variation in the prevalence 
and seriousness of rickets. In winter, 
when there is much less daylight, many 
infants show signs of the disorder, the 
floodtide being reached end of 


Rontgen or X-rays of 
Jength also are curing many diseased 
conditions. ‘Then comes radium with ita 
still shorter and more penetrating radia 
tion, Miraculcus cures are achieved. 
‘Tumorous growths and cancerous condi- 
tions, lying deep beyond the reach and 
skill of the surgeon's knife, are conquered 
by radium rays that pass through the 
normal tissues without permanent harm, 

It is certain that only the feeblest be- 
ginnings have been made in the applica~ 
tion of invisible radiation, extending from 
the visible region through the ultraviolet 
and X-ray regions and into that realm of 

(Continued on page 153) 
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World’s Smallest Plane Has 18-Foot Spread 


HE world's smallest airplane, chris 
tened the Fly," is the prized posses- 
tion of the Army Aviation Corps 
Kelly Field, Tex. ‘Though the win 
sspread is only 18 feet, it develops a speed 
of 115 miles an hour, 
‘The machine is equipped with a three- 
cylinder motor of 60 horsepower. It is of 


the radial type. ‘The cruising radius of 
the plane is 500 miles and sufficient fuel 
can be carried for four hours’ flying at 
full speed, or 535 at cruising speed. The 
plane stands no higher than a man. 
Lieutenant D. Phillips, one of the army's 
pilots, isshown standing beside the midget 
at Kelly Field. 


New Navy Plane Does the Work of Three 


A, SEA and land plane combining the 
funetions of three planes of the usual 
types has been developed by the Bureau 
of Aeronaution of the Navy Department 
in collaboration with the American air- 
graft industry. The plane, known as the 
C8," is designed for bombing, torpedo 
launching, and long-range seouting. It is 
said to be the lightest plane for its horse- 
ower ever built, 

‘Another important feature is that itis 
able to fly with more than its own weight 
asa load. In fact, tests have shown that 
with its single engine itis able to carry a 
greater load than the twin-engined 
Dombers that have been in use for the 
past few years, 

‘The C8 plane is powered with a 
Wright ‘T-2 engine of 650 horsepower. It 
is quickly convertible from a seaplane 
into a landplane, or vise versa. ‘The 
weight of the machine is about 4000 


Height 11 fecty an 

Fully loaded for a long flight, the CS 
carries 15 barrels of gasoline and one 
barrel of lubricating oll. It has a range of 
about 2200 miles, without landing and 
Without refueling. Its landing speed is 
55 miles an hour and as a landplane its 
maximum speed is 105 miles an hour. 

“The construction is of steel and duralu- 
rin except for the wings, which are made 
of wood and fabric, and are so designed 
that they ean fold back, thus effecting a 
marked saving in space. This plane 
also designed so that it can be launched 
from a catapult on the deck of a battle- 
ship. 

Included in the equipment is a radio 

Doth sending and receiving, two 

guns, and lights for night flying. 
‘Thirty-five of the new machines have 
been ordered for the navy. 


New Mooring Mast Supplies 
Helium to Dirigibles 


‘0 ALLOW dirigibles to “gas up" 

with non-inflammable helium gas. a 
hhelium-bearing mooring mast has’ been 
erected at the new government helium 
plant at Fort Worth, ex. Up the center 
‘of the mast, which is 173 feet high, a large 
hollow steel pipe will deliver the helium 
aus into the body of dirigibles, 

‘The mooring mast is located in the 
center of one of the most important 
helium deposits in the United States, in 
the north-central part of Texas. Here 
the safety gas is being produced in such 
increasing quantities that the cost is 
steadily decreasing. 


Hottum mooring mast 


fort Worth, Tes. 


Amphibian Planes for Army 
Designed by Loening 


HE United States Army Air Service 
hhas contracted for the construction 

of 10 amphibian planes of an entirely new 
type designed by Grover C. Locning, 
president of the Aeronautical Chamber of 
‘Commerce and inventor of the flying boat, 
according to a recent announcement. by 
Maj-Gen, Mason M. Patrick, chet of 
‘The new design is said to represent the 
first successful flying boat that is com- 
pletely amphibious, operating on land 
and water. In secret tests its perform- 
lances are reported to have compared 
favorably in climbing and maneuvering 
ability with land type airplanes of equal 
weight and power. It has attained a 

of about 120 miles an hour. 

‘The hull of the metal covered, 
and metal is used largely in the construe 
i noite pit lectin 
plane, the ship is equipped with pontoons. 
‘The landing gear, folded up underneath 
and at the side of the hull, is released when 
the pilot presses a button on the dash- 
board. 


‘A feature of the design is the installa- 
tion of the inverted Liberty motor, re- 
cently developed. "This arrangement, in 
‘which the eylinder heads are at the bot- 
tom of the motor, puts the propeller hub 
at the top instead of the bottom, and as a 
result the motor is said to operate more 
eflectively, while the oiling system is 
greatly simplified. 
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Flying Made Safer by _Wind-Tunnel Tests 


‘The tunnel with wind 


eightener” adjusted a& i mouth. 


‘This opparatos break up whirls end eddies In the ar Bow 


HERE can be no 
guesswork in de- 
igning and construct- 
ing an airplane. ‘The 
irplane must be per 
fect before it takes the 
air; otherwise it may 
be wrecked and lives 
may be lost. Yet the 
airplane designer has 
not the same chance as 
‘an automobile or mé 
rine engineer to make 
‘safe tests of his craft 
under actual operating 
conditions after it is 
‘assembled, 

How to make certain 
that an untried air- 
plane—particularly one 
of new design—is safe 
‘and practicable before 
it is subjected to a test 
‘of actual flying always 
has puzzled aviation engineers. ‘The 
problem, however, has come closer to 
solution’ than ever before by the recent 
construction at MeCook Field, Dayton, 
Ohio, of a'wind tunnel,” in which minis 

‘rplanes, exact scale models of the 
subjected to 


eal with the larger eraft they represent. 
‘They have cockpits, propellers, rudders, 
windshields; there are even little knobs 
placed in them to represent the heads of 
the occupants, ‘The thin portions usually 
‘are made of metal, the rest of maple or 
ome other close-grained wood that will 
not warp. 

In ordinary pattern making, an, error 

h is admissible. These 
e to 1/200. 

‘The wind tunnel is five feet in diameter. 
Air may be drawn through it at any de- 
sired velocity by means of an exhaust fan. 
‘The model is placed in the “experiment 
chamber" in the center, and is supported 
by suitable balances, so that the forces 
caused by the moving air can be mea- 
sured, 

‘These balances, placed outside the air 
stream, are so delicate that air forces canbe 


determined to within 1/10,000 of a pound. 

‘Testing in the air tunnel is the last step 
in designing an airplane. That is to sa 
the model is not constructed first, but 
prepared from the plans drawn for the 
‘actual plane after all engineering ealeula- 
tions have been made. 

‘The tests are valuable for determining 


‘This baloncing apparatn 
alow the tunnel, ni 
«porte the’ medel airplane 


balance and stability. If the model passes 
the tests, it may be assumed that the de- 
sign for the actual plane is correct. If the 
model fails to pass, the uctual plane is not 
constructed and thus money’ is saved and. 
life safeguarded. 


U.S. Helicopters in Contest 


JF THE 19 entries for the British Air 
istry's helicopter 
for » prize of £50,000, the United States 
heads the list with nine different /ma- 
Great Britain is second with four, 
while France, Belgium, and Italy each 
have entered one. 

‘Tests of the machines began August 1 


at the British government's aircraft 
center at Farnborough. 
‘To win the prize, a machine is required 


to make « straight up-and-down flight, 
attaining an altitude of 2000 feet, a 
hovering flight of half an hour, a eireular 
flight of 20 miles at 60 miles an hour, and 
fa descent into a small area from 380 feet 
with the engine stopped, Such a per- 
formance never has been approached, 


Map of Salton Sea Made from 2000 Photos 


HE hazardous work of mi 

Salton Sea in southern 
from an altitude of nearly 15,000 feet 
recently was com- 


the pilots and photographers suffered 
from the extreme cold of the high altitude, 
even in extra heavy flying suits. 


pleted by fliers of [ 

the United States | 

Army Air Service. | 
Tn planes espe- 

cially equipped for | 
‘the purpose, the 

tors took 2000 | 

| 

} 


Negatives had been 
developed and 
printed, the prints 
were matched 
Dainstakingly tom 
ether to form a 
complete map of 
the district. 
Dring the work 


7 Rae 
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Racehorse Flies from France to Holland 


FRENCH yearling colt owned by an 

attaché of the Dutch legation in 
Paris holds the distinetion of being the 
first racchorse ever shipped by airplane 
from one country to another. The colt 


‘was transported {rom Paris to the owner's 
farm in Holland on a plane of the French 


The Most Valuable Egg 


HE most valued egg in the world is 
that of the great auk, a bird that 
once abounded in the regions of the 
North Atlantic, but that is now extinct. 
‘The last auk egg sold brought a price of 
‘about $2600 
‘The auk was a diving bird, about the 
size of a duck, but was unable to fly 
‘decause of its small wings. It laid one 
egg at a time. The birds and their eges 
were used largely for food among sea~ 
faring folk. So many of them were killed 
‘that the species has entirely disappeared. 


Air Union especially fitted with an aerial 
horse stall 

‘On the journey through the skies the 
colt was accompanied by a stable boy to 
care for it on the way. Three other 
passengers interested in the experiment 
traveled in the same plane, 

‘The photograph shows the colt being 
transferred from a wagon to its stall in 
the body of the 


Electric Shock Warns Fish 


AN ELECTRICAL method of saving 
fish from death in the irrigation 
canals of the West has been invented by 
fan engineer of the General Electric Com- 
pany. It consists simply of warning the 
fish to “keep out” by giving them an 
electric shock. ‘This is done by the use 
of electrodes immersed in the eanal, with 
electric current flowing into them. 

It has been discovered that the re- 
sistance to electricity is greater in water 
than in the body of a fish, and that if a 
fish swims in the vicinity 
electrodes, it receives a shock that causes 
it instinetively to dart away. 

In the past, mechanical devices such as 
sereens were employed unsuccessfully. 


Suggestion Boxes Invite 
Ideas of Employees 


"To PROVE to employees that there is 
money in ideas, and to encouray 
cooperation in improving working con- 
ditions and workmanship, a large elec- 
trical corporation at Schenectady, N. Y., 
recently installed boxes in various parts 
of the large plant where employees may 
deposit helpful suggestions. 

‘The contributions are examined by a 
‘suggestion committee, and for the ideas 
that are accepted the contributor receives 
a cash award 

During the first year that this plan 
was tried out 908 suggestions for im- 
provements in accomplishing certain 
processes, in ease of handling material, 
and conservation of waste, were accepted 
and $15,095 was paid out as prizes. 

‘The plan proved so successful that it is 
now a feature of the plant, 


Placing a wu 


Butterflies and Liquor 


ECENT experiments by a British 

‘zoblogist have led to the discovery 
that male butterfies like to get drunk, 
while the females shun The 
butterflies were 
garden with bowls of whisky and water. 
‘The males invariably took to the liquor. 


Sturdy Bungalow Made of Old Newspapers 


HOUSE of cards is proverbial for 

instability, but that a house can be 
made of old newspapers, and still serve 
‘asa durable dwell- 


with waterproof varnish, A number of 
windows are provided, making the “news 
paper home” light and airy. 


ing has been dem- 
onstrated by Ellis 
Stenman, at Rock- 
ort, Ma 

‘With the aid of 
bia wife and daugh- 
ter, Stenman built 

‘bungalow en- 
tirely of shingles 
made of old news- 
papers compressed 
and glued together. 
‘The house is 
shingled both. in- 
side and out with 
this odd_ material, 
which is covered 
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Chemistry Supplies Police 
with New Weapons 


NE of the newest of chemistry's 

contributions to the police war on 
crime is a. burglar-proot ‘cash-carrying 
case. Just inside the cover is a gas bomb 
that explodes ifthe bag should be opened 
by thieves who do not know of the safety 
catch. 

‘Another effective weapon (at the left 
is a policeman’s club containing a tear- 
gas bomb at the end of it. On the right 
{sa chemical device for protecting 
bank ‘cashier's window from the de 
predations of bank bandits. 

‘When these safety devices come into 
wide use, the inventors believe they will 
serve as & powerful check to banditry of 
all kinds. ‘The use of tear gas already has 
proved its worth in aiding officers to cope 
with desperate criminals, 


ie 


NE of the many unique exhibits at 

the British Empire Exhibition at 
Wembley, England, is a statue of the 
Prince of Wales standing beside his horse, 


done entirely in Canadian butter and 
housed in a special cabinet kept cool by 
& special refrigerating plant so that the 


f art would not melt away during 


is an accurate 

‘+ ranch house in 
Alberta, Cat ‘wo and one half tons 
‘of butter were used and two sculptors of 


wa the Canadian Government Commission 
Police safety case and gas weapons George D. Kent and Beauchamp Haw- 
= = kins—Iabored for several days in 


temperature of two degrees below zeru 
while they were completing the work. 
HE maidenbair tree, introduced to The lifelike statue is of especial interest 
the Occident from China and Japan, isin view of the Prince's visit to the United 
the only survivor of an extensive family States this fall to attend the international 
of prehistoric plants. It grows 100 feet polo matches between America and Great 
tall and has leaves resembling a maiden- Britain at Meadowbrook, L. I. ‘This is 
hair fern, the first time in 10 years that this polo 


Farm Wagon de Luxe Built from Old Auto 


DISCARDED motor-car was uti 

ized in an ingenious manner by an 
Mlinois farmer to build a smooth-running 
rubber-tired farm wagon, 


A Lone Survivor 


He removed the body, motor, tran 
mission, and propeller shaft, after wi 
he fitted a wagon body to the chassis. 
‘Then, by a method of his own invention, 
he fitted a wagon 

tongue in. suct 
way that his team 
of horses pulls on 
the frame but 
steers the chassis 
by the original 
steering knuckles 
‘and tie rod. 

Equipped with 
pneumatic tires, 
the combination 
makes a wagon 
which the owner 
says makes haul- 
ing a pleasure ov 
even the roughest 
roads. 


‘The automobite-wagon drawn by a team of horses 


“The ‘Prince of Wales 


| 


Sculptured in Butter 


classic has been played in the United 
States, 

‘The visit was made at the invitation 
Polo Association, A 
'« polo ponies were 


of the United Stat 
number of the P 
shipped to Ameri 


Swarm of Bees Bonnet 


HE latest thing in daring styles in 

headgear is a bee bonnet and chin 
strap of live bees. The brave wearer is 
Frank Bornhofer, of Tobasco, Ohio, « 
raiser of honey bees, who gathers them 
about him in this strange manner just 
foshow on what friendly terms he is with 
them. 

‘He performs this feat, he says, without 
suffering a single sting. All of which 
‘would seem to indicate that bees are not 
likely to molest a person who knows how 
to handle them. 


a 
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Fence of Spinning- Wheels Is an Unusual Advertisement 


HAT is prob- 
ably the only 
spinning-wheel fence 
in the world has 
been erected by 
Elmer Zimmerm: 
‘a dealer in antiques, 
in. southern Penn- 
aylvania. Thousands 
‘of motorists travel- 
ing along the Wil- 
Niam Penn Highway, 
which skirts th 
curious exhibit, are 
attracted by the un- 
usual sight, and 
undoubtedly ‘many 
‘sales of the antiques 
to be found inside 
the house have been made because of the 
appeal of tradition behind this graceful 
advertisement. 


At the right of the house may be seen a 
histori four-horse Conestoga wagon 
covered by a rustic shed with a roof that 


honey cali 


is built of earthen 
tile. While placing 
these tiles when 
roofing the shed, 
Mr. — Zimmerman 
discovered lettering, 
on some of them 
stating that they 
were baked in 1746. 


An“‘enecrnic” bee- 
hive, said to have 
resulted in increased 
output of honey, 
has been perfected 
by M. R, Borlase 
Matthews,” British 
inventor. “The bee- 
hive is lighted and 
heated by electricity during the winter, 
with the result that the bees start to collect 
‘the spring than usual, 


Plans to Swim the Channel 
in a Rubber Suit 


MANY attempts have been made to 
‘swim across the English Channel, 
‘but none more unusual than that planned 
by Miss Zetta Hills, British champion 
swimmer, who will wear a suit of rubber 
eapecially designed for the purpose. 

‘The suit is intended to protect the 
awimmer's body from the cold during her 
ong journey in the water. Since it allows 
free movement of the limbs, Mias Hills 
belioves it will not retard her progress. 


Baltimore Man Builds Modern Noah’s Ark 


(Al MODERN Noah's Ark has just 
been launched in the Mud Isla: 
near Baltimore, Md. ‘The odd 
is 60 feet long, 12 feet wide, 12 feet high, 
and contains six rooms. 

‘The “ark” is to be modernized by the 
addition of two gasoline motors and elec- 
trie lights, after which the builder, Allan 
Risley, and his family, will go cruising. 


New Sandpaper Lithography 


TW BILE studying art in Paris, Norman 
‘Jacobson, of Coketown, Wyo., ace 
cidentally discovered a new ‘method of 
lithographing that promises to provide 
endless recreation and interest for the 
artistically inclined. 

‘The young American etcher picked up 
his ink-roller one day and, without think- 
ing, he rolled it over a piece of sandpaper. 
He noticed that the sandpaper would not 
take ink. He then drew a design on it 
with wax crayons and inked the sand- 
paper, with a result not unlike that ob- 
tained from a regular lithographing stone, 
but accomplished without the expensive 
stone. It is said that brilliant effects 
can be obtained by using an ordinary 
clothes-wringer as a printing-press. 

Mr. Jacobson says that the discovery 
will be of especial value to schools, as no 
expensive equipment is needed. The 
negatives need not be drawn. Silhouette 
pictures cut from magazines will give a 
imilar result pasted on the sandpaper, 
inked and run through a wringer. 


How a Queen Bee Travels 


ANDY little bee containers are used 

{in shipping thousands of queen bees 
through Uncle Sam's postal service each 
year. ‘The containers are hollow blocks 
‘of wood with screens. ‘The royal bees are 
put in a compartment with a piece of 
candy to dine on, 
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Four Hours of Sunshine in Alaska in Midwinter 


‘THIS remarkable picture from Alaska 
‘shows four positions of the sun during 
four hours when it appeared above the 
horizon in the month of December. 

At the left the sun may be seen rising at 
10 AM. Next is its position at 11 a. a, 


In the center is shown its position at noon- 

time, then at 1 pat. and finally at the 

Tight, its setting at 2 rx. Five photo- 

graphing exposures were made to form 
eture, 

Because that part of the earth is 


turned away from the sun in the winter, 
perpetual night reigns in the arctic 
Fegions for months at a time. 

During the short time that the sun may 
sometimes appear, itis so weak that it has 
little effect, either in light or in warmth, 


Motorcycle Is Power Plant and Conveyance 


"The Welsh tinker and his m 


TTINKER de luxe who tours from 
village to village by motoreycle is 
now plying his trade in South Wales. 
Grindstones and attachments are 50 


Opticians Are Now Offering 
Rectangular Eye-Glasses 


GEASSES may soon be adjusted to suit 
the individual as easily as a collar 
may be bought to suit a man’s neck, if we 
follow the latest fad that comes from Ger- 
many. 
‘The Germans now make spectacles 
with movable rectangular lenses that ean 
bbe changed about to best fit the face or 
taste of the 
wearer merely 
by shifting the 
‘The United 
States’ opti- 
cianshavegiven 
thought to the 
same subject, 
but until now 
have retained 
the cireular lens 
merely chang- 
ing the type of 
the frame to 
Beas BB) gold or tortoise 
Rectangular eyegiassframes shell. 


arranged that the 
motorcycle engine 
runs them. When 
work is done, the 
power may” be 
‘turned back to its 
original use and 
the owner chugs 
off with his outfit 
to the next field of 
action. 

This ingenious 
device is much 
more effective than 
the old-fashioned 
treadle method 
and the tinker is 
able to cover con- 
siderably more 
ground, so that if 
fone village offers little work, he quickly 
moves on to the next. ‘The notice that the 
tural out it atract also serves as an 
advertisement. 


Acetylene Sound Signals 
Used on Lighthouses 


CN THE lighthouse of Dhuheartach, 
15 miles or more from the west coast 
of Scotland, an automatic acetylene de- 
tonator is used in conjunction with the 
light. Once started by the lighthouse 
keeper, it gives forth its warning every 30 
seconds. Placed above the lantern, the 
sound can be heard in all directions. 

Before the adoption of this device, the 
keeper had to set off the signals by hand, 
sothatit tooktive minutes to set one off in- 
stead of the 30 seconds taken by the auto- 
matic device. 

In the absence of a keeper, the setting of 
cr the stopping of the signals can be con- 
trolled by electric buttons from the shore, 
by means of a cable to the light-house. 

In Scotland again, in the estuary of the 
Clyde, there are two of these sound signal 
stations, and they are controlled by wire 
leas from the shore, the wireless emissions 
opening the acetylene chamber valves 
and releasing the detonator. 


Plastic Ball for the Ears 
Shuts out Sound 


ECAUSE the streot noises of Paris 
become so great, a chemist hy 
perfected u tiny plastic ball that will fit 
any ear without danger of injury to the 
drum, 
It is recommended to “light sleepers, 
vous persons, of invalids whose recov- 
depends on’ sound sleep, and toi 
tellectual workers.” Swimm 
assured that the little balls wil ke 
‘ears free of water, 


Chinese Workman Carves 
the Smallest Ivory Skull 


CARCELY as big as a tooth, the ti 

‘est skull in the world was brought 
recently to the United States, It took 
infinite patience and skill at the hands of a 
Chinese workman who labored many 
months to complete the curiosity. It is 
complete detail and earved from 
‘a minute piece of ivory, small enough to 
fit on the tip of a pencil, as shown in the 
lustration below. 


a 
q 
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Cleanser in Handy Bottle 
“Knocks” Spots off Clothes 


AL NEW doviee for quickly removing 
spots from garments consists of a 
bottle of cleaning fluid with porous eap 
attached. All that is necessary to remove 
a spot is to turn the bottle upside down 
and rub the cleanser on the garment. No 
rags are required and there is said to be 
no evaporation or objectionable odor. 
‘The cleanser penetrates the eap in correct 
quantity for use. 

‘The makers of the cleanser claim that 
no-fabrie in too delicate for its ministra- 
Hons, and that it will save many a trip to 
the cleaner's. 

The little bottle Wilt be found partieu- 
larly useful in the week-end bag or-to tuck 
away in a corner of the ear when going om 
atour. 


Removing spot with the cleanser 


‘Tuar one man’s meat is another man's 
poison is woll illustrated by newspaper 
itom that states that Ohio recently im- 
ported 7000. wisps from France. The 
‘wasps are brought to this country to fight 
the corn-borer, and if they do all that is 
‘expected of them, they will save millions 
of dollars yearly.’ Ohio needs the wasps 
and France is glad to be rid of them. 
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Grain Easily Unload 


‘0 ELIMINATE a great amount of 
handling and to inerease the speed of 
unloading grain from grain wagons 

western Canada, simple automatic un- 
loading platforms are devised by cutting 
a section of planking from the unloading 
platform and hinging it in the center. 


Another section is placed so that the 
‘wagon wheels will track when driven 
A cradle arrangement is provided with 
tipping apparatus that lowers the rear 
wheels and raises the front ones, thus per 
iting the load to be dumped easily. 


Atoms of Atoms 


VEN after the phenomenon of radio- 

activity pointed the way to the dis- 
covery that all matter was composed of 
{infinitely small charges of electricity, 
science still cling to its theory that the 
atom is the smallest particle of a substance 
that could exist and retain the properties 
of that substance. 

Recently, though, science discovered 

‘atoms can be subdivided further 
‘out losing their identity. ‘These chips 
from atoms science ealls isotopes.” They 
tare the atoms of atoms. An atom of gold, 
according to the new theory, would be 
made up of many isotopes, ‘each com- 
posed of a different kind of gold. 

Eight different kinds of tin compose an 
atom of tin, say the physicists who accept 
this amazing theory, and other substan- 
ces are equally complicated. 


thi 


Four Drawing Instruments Contained in One 


SERS of draw- 

ing instruments 
will give a warm 
welcome to a T- 
square, the head of 
which is a pro- 


tractor. ‘The blade and lower edge 
of the protractor are marked with 
scales, and a sliding attachment on 
the blade serves as a guide for the 
pencil when drawing 
exceptionally large 
circles with the cen- 
ter of the head as a 
pivot. ‘The pin shown 
below the rule holds 
the instrument to the 
drawing-board. 

‘The invention 
combines rule, T- 
sauare, protractr, 

— and compass or 

dividers. It sim- 
plifies the reading or determination of 
angles, is an aid in plotting land, in fact, 
its makers say that it opens up an entire 
ly new field of drawing technique, and 
that it saves a great deal of lost-motion 
by combining the four instruments in one. 


Six-Inch Slide Rule Gives 
Accurate Calculations 


LTHOUGH only six inches long when 
‘closed, a new slide rule, with divi- 
sions marked on a spiral, has the same 
accuracy as a straight slide rule 66 
long. Two eylinders are used, one sliding, 
inside the other and both carrying scales. 
‘They are connected by a short blank 
cylinder on which two arrows are en- 
graved. 

For general calculations the lower 
arrow is placed opposite one given figure 
‘on the lower scale, then the upper cylinder 
is slid down into the first one until the 
second given figure appears opposite the 
top arrow. ‘The result is shown on the 
upper seale by moving the hottom arrow 
to the top one. 
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Sos vault after 


Fumigating Vault Kills Moths in Furniture 


MOTHS is furniture may be destroyed 
quickly without removing any’ of 
the upholstery, according to the inventor, 
by placing the piece of furniture in a 
fumigating mothproof vault. overnight. 
‘The vault is constructed of specially pre- 
pared wood, chemically treated and in- 
tcased in steel. Tt in airtight and the 
fumigant is sufficiently penetrating to Kill 
all moth life in one application without 


harming the upholstery, it is claimed. 
‘The dimensions are 10 feet wide, eight 
feot deep, and six feet high. Smaller 
cabinets are also made to keep clothes in. 


‘Tue. ailanthus tree, rapidly becoming a 
weed menace to New York and Pennsyl- 
vania, is said to produce a high yield of 
pulpwood, found to be suitable for book 
aper. 


Electric Finger-Nail Polisher 
Saves Time and Labor 


‘0 LONGER will a woman have to 

spend much valuable time in polish- 
ing her finger-nails. A French manufac 
turer has brought out a device that does 
tthe task in two minutes or less, depending 
fon the height of polish desired. 

All that is necessary is to hold the hand 
next to the buffer and let the machine do 
the rest, 

‘The machine consists of a miniature 
electric motor with attachment for eon- 
necting it with the standard lighting eur- 
rent, and a buffer mounted on the axle. 
When the motor is turned on, the buffer 
automatically revolves rapidly, polishing 

na few moments without harm- 


Some day we shall be using 1,000,000 
volts in electrical transmission. ' Such a 
line could transport more than 1000 miles 
of energy, which is equivalent to power 
‘generated by 25,000,000 tons of coal. 


A Tube 210 Miles Long 


A STEEL tube, 16 inches in diameter 
and 210 miles long, which, when 
completed will be one single piece, is 
under construction between Beaumont, 
‘Tex, and the natural-gas fields near 
Shreveport, La. ‘That a jointleas tabe of 
‘such tremendous length is possible is due 
to the fact that every junction between 
sections is sealed by oxyacetylene weld- 
ing. Ordinarily they would be joined to- 
gether by screw couplings. This pipe line 
which will earry natural gas to Beaumont, 
crosses two rivers, many creeks, and runs 
‘underground through four counties. 
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Knob Controls Automatic 
House Guard Lock 


AN AUTOMATIC guard lock for doors 
takes the place of the usual chain 
and slot for allowing a door to be opened 
partly while still keeping it locked. By 
turning the knob to the right, the new 
Jock automatically engages the guard that 
is attached to the door-jamb, allowing the 
door to be opened only to the end of the 
guard. 

By tuming the knob to the left the 
door may be opened without engaging the 
Tock. 

s the lock has no keyhole that may be 
reached from the outside, it forms a posi- 
tive burglar device when left on con- 
tinually. 


AcconDING to a report from the Chemical 
Society of England, synthetic marble, ea 
pable of taking « high polish, has been 
made recently by heating hydrated 
sodium carbon, paste of precipitated 
chalk and a solution of common salt, for 
eight hours at a temperature of 300° C, 
and a pressure of 24 atmospheres, 


China Adopts American Concrete Tile Roofs 


TN, ;GHINA: concrete roofing tile, is 
taking the place of the ancient clay 
tiles. American machines in Hongkong 
‘are making concrete tile and brick for 250 


houses to be erected at a cost of about 
$7000 each. ‘They will be two-stor 
houses having six rooms. Hongkong’s 
housing shortage is so great that every 
‘one, of the 280 


dwellings was sold 
before it wan com= 
pleted. Fourteen 
million brick will 
bbe used in the gar- 
den walls that will 
surround the 
houses in English 
fashion. 

Sand used for 
the manufacture of 
tthe roofing tile is 
brought to the 
plant by Chinese 


a 


‘women, who carry 
it from a pit in a 
near-by mountain 
by means of bas 


Sem in Chinn 
cree = oe 


Eaedeted it ketshungover their 
esa shoulders. The 


makers turn out 


Saenncae. about 11,000 bricks 
The nit Ge Ca 
coe dey sag tiles. 


. New Mi 


By Jack Binns 
America’s Most Popular Writer 
on Radio 


JHEAPER vacuum tubes and 
‘marked changes in the types 
of tubes commonly used seer 

to be foreshadowed by the fact that 
tthe last basic patent on the vacuum 
tube will expire early next year. 
engineers now are con- 
‘their efforts on the de 
velopment of new types of tubes. 
‘Undoubtedly the expiration of the 
‘patent will result in an increase in the 
number of independent manufac | 
turers, and that should mean lower | 
prices to the radio listener. 
‘Though many rumors are heard 
regarding the future plans of the 
leading manufacturers of tubes, only 


A 


RH. Redmond, Ruropean Radio Supervisoe 
ofthe U. 8 Shipping Bowrd, tuning the steering 
trnel that controls the huge Toop serial that he 


one definite announcement ean be made, 
and that is that a new tube to replace the 
he introduced shortly. 


will stand midway between the U' 
and the UV-201a, and it will have 
characteristics resembling those of the 


Intter, Its base will be made of heat- 
resisting glass instead of metal-ineased 
porcelai 

‘Though the 


‘will consums 
the UV-199, it is expected that it will be 
suitable for'dry cell operation, except in 
argo multi-tube sets. The introduction 
of this new type of tube will affect many 
radio enthusiasts, especially, of course, 
those whose sets are designed to use 
only 201a tubes. 


_ 
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leposts in Radio 


Recent Contributions to the Progress of Broadcasting 


United Staten The 
i fete woud 
et tong. I la turned by means of wate steer. 
img-wbecl located inthe operating room Oe) 


New Transmitting Tubes 


RANSMITTING tubes, too, are 
receiving their share of atten 
tion. Last year engineers of the Bell 
‘System developed a powerful new 
type the largest of which has an out- 
put of 100 kilowatts—200 times the 
power of a typical large broadcasting 
station. These tubes, you may recall, 
have their plate element on the out 
side, sealed to their glass walls, 
Now these tubes are heing made in 


smaller sizes and incorporated in a 
special type of transmitter, which 
makes them available for ‘use on 
ships. The United States govern- 
ment has adopted them, and is in- 
stalling them at present on the 
Fleet” cruisers patrolling the Atl 
coast to prevent liquor smuggling. 
Similar sets will be placed on navy 
destroyers. 


| Using House Current 


[7 3S, interesting, too, that, the 
present widespread tivity in 
vyacuum-tube development may lead 
to what long has been a dream of 
radio inventors—a practicable meth 
‘od of employing house electric 
current in place of batteries. 

Several schemes for its achieve- 
ment have been described in this 
department, and now Dr. A, W. Hull, 
of the General Electric Company, 
attacks the problem from an entirely 
new angle by his invention of a novel 
type of vacuum tube, 

In this tube, instead of heating 
the filament by the direct introdue- 
tion of electric current, the current is 
connected with an ordinary tungsten 
electric lamp filament, which docs 
not enter the radio circuit, Fitting 
snugly over this filament is a thimble- 
shaped clement of a metal, alloy 
capable of a high rate of electronic emis- 
sion. When the tungsten is heated, the 
heat ia transmitted to this element, which 
actuates the tube in the usual way. 

Since the tungsten is not connected with 
any part of the radio set, it makes no 
differonce whether it ix heated by direct 
or alternating current, nor is there any 
danger of either the set or the operator 
using it being injured 


The Radio Lighthouse 


RADIO has brought about many 
changes in present-day life. Now it 
seems likely to cause the elimination of a 
useful and picturesque institution that has 
endured ever since ancient man lighted 
his beacon fires to guide the home-coming 
mariner—the lighthouse. 

‘The lighthouse service of the Depart- 
ment of Commerce is conducting a series 
of important experiments with the radio 
beacon, or radio fog signal on the light- 
ship at Nantucket Shoals, where all trans- 
atlantic shipping converges, ‘The radio 
beacon depends for its efficacy on the 
difference in the speed of sound waves and 
radio waves, 

From the lightship radio signals and 
‘sound signals from a submarine signaling 
device are transmitted simultaneously. 
‘The former travel 186,000 miles in a 
second, the latter only 1000 feet in the 
same time. ‘The radio signals, then, will 


the record which we peated 
‘ventaly to deviee some 


"The 


bbe received by a ship virtually the instant 
they are sent, and, from the length of time 
that elapses before the sound signals are 
received, the distance of the ship from the 
source of the signals can be ealeulated. 
Special clocks have been designed for 
ships, which automatically convert this 
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tat theexperimental 
flying station at MeCook Field, Dayto 
‘Ohio, by Capt 
W. H. Murphy 


new device was given a serious practical 
test when the plane ran unexpectedly 
into a dense fog. It proved its value by 
guiding the aviators safely back to their 
landing field. It will help make the air- 
mail service and future passenger services 


sale, irrespective of weather conditions. 


A Municipal Experiment 


"THE new smunletpal broadcasting sta- 
comp 


WNYC in New York has been 
ircumstances to try a 
‘As a result of certain 
opinion between the city 
‘ate corporations, it has been 
impossible to secure connecting wires to 
the { WNYC for outside con- 
ne remote control system, 
i of thin situation the en- 
employed by the city are ex 
perimenting with the network of wires 
tuned by the Police and Fire departments 
for alarm purposes. Should there ex- 
periments prove successful, a new era in 
broadeasting will be opened up. In fact, 
municipal broadeasting may well be the 
ultimate solution of the problem: “Who 
pay for broadcasting?" 

Telephone wires actually are employed 
many telegraph messages 

ith telephone conversa- 
vems to be no reason why 
graph system cannot be 
used as a feeder to its broadcast station, 


Setting Clocks by Radio 


HE U. $. Bureau of Standar 
is experimenting with a radi 

clock-setting appara 
tus with the object of 
permitting the Arling- 
tonnavalradiostation 
to control automat 
cally the clocks of the 
country as well as 
those of ships. 

The 
however, 
inate the necessity 
of radio operators 
changing from the 
universal wave length 
of 600 meter 
which SOS 
are sent. The ships therefore will get 
standard time signals without any lapse 
in the watch that protects life at sea. 


An easy way to build an attractive 
radio cabinet is described on page 85 
of the Home Workshop Department, 


How to Bui 
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ld a Super-Heterodyne 


Part II—Intermediate Frequency Amplifier and Second Detector 


By Joseph Calcaterra 


HE intermediate fre 
queney amplifier and 
second. detector unit 

forms the middle mehibers 

of the complete super-hetero- 
dyne receiver. 

‘Figure 1 on this page shows 
the layout of parts for this 
unit, while Fig, 2 is the wir- 
Ing diagram, All parts in the 
two illustrations are lettered 
with corresponding numbers 
fand. symbols that will be 
referred to in this article, 
new - low-frequency 
ong - wave - length) signal 
that is formed in the oscll- 
lator and first detector unit 
by combining the oscillations 
produced by the 
focal oscillator with 
‘he oscillation re- 


Number 42 is a standard 400-ohm 
potentiometer; 43, a I-microfarad fixed 
condenser: 44, rheostat controlling. the 
filament current of the three radio- 
frequency amplifier tubes, 54, 55, and 
56; 45, rheostat controlling the lament 
current of the-second detector tube 

‘Number 46 is the binding post whi 


59, second radio-frequency transforms 
60, third radio-frequeney transformer; 61 
2 .00025-microfarad grid condenser; 62, 
Zemegohm grid leak; 63, the positive 


B-battery terminal ‘of the radio-fre- 
quency stages. 
Begin the wiring by running a wire 


from terminal 41 along the top of the 

basebourd and in front of the 
F terminals of the sockets, to 
terminal 48. ‘Then connect 
the F, terminals of the sock- 
ets with this wire by short 
lengths of wire, Another wire 
is used to connect the wire 
just mentioned with the A 
terminal of potentiometer 42 
and the B terminal of con- 
denser 43, 


EXT, run a wire from 
terminal 40 to terminal 
47, and join the # terminals of 
rheostats 44 and 45 and the 
B terminal of potentiometer 
‘with this wire by using short 
lengths of wire. 
Now join the Fs terminals 
of sockets 54, 55, and 66, a 
the connecting 
wire with the A 
terminal of rheo- 


eeived by the first 
detector tube from 
the loop or aerial, 
is passed into the 
grid eireuit of the 


stat 44. The A 
terminal of rheo- 
stat 45 ‘in con- 
nected with Fz 
terminal of socket 


first radio ~ fre 
quency amplifier 
tube, 4, by the 4 
filter coupler. This I 
fed G2 whichore Stanton 
80 designed that. 

they will pass the 
oscillation of the required frequeney and 
will suppress undesired oscillations. 

‘The signal then is amplified at the 
Jong wave length by a series of radio- 
frequeney amplifier tubes and  trans- 
formers and passed into the detector 
stage to be reduced to audio-frequency 
and further amplified at audio-fre- 
quencies by the audio-frequency am- 
plifier unit, 

For the sake of clarity, in referring to 
the various units, the oscillator and first 
detector unit will be called “unit 1", 
the intermediate frequency amplifier and 
second detector unit, “unit 2," and the 
two-stage audio-frequency amplifier unit, 
“unit 3." ‘The complete set with the 
three units combined is shown in Fig 8. 

Number 39 is the binding post con- 
nected with binding post 21 of unit 1 
to complete the plate circuit of the first 
detector tube. 

‘Numbers 40 and 41 
are A-battery terminals 
connecting the A-battery 
circuits of unit 1 with 
the A-battery circuits of 
unit 2, Number 40 is the 
negative A-battery ter- 
minal, and 41 the posi- 
tive A-battery terminal. 


caw "Phe B terminal 
48 of condenser 50, 


= 
Gleam 
14-1 Wirt dara forthe same woke, with parts lettered and aummbered correspondinaly 


is connected with binding post number 
24 of unit 3. 


UMBERS 47 and 48 are the binding 
posts with which binding posts 25 
respectively, of unit are con- 


‘Number 47 is the negative A-battery 
ead terminal; 48, the positive A- 
terminal lead; “49 and 50, .00026- 
microfarad fixed condensers; 51, the 
plate coil of the filter coupler; 53, the 
rid coil of the filter coupler; 83, the 
positive B-battery terminal of ‘the first 
detector: 4, the first radio-frequency 
amplifier tube: 55, the second radio- 
frequeney amplifier tube, und 56, the 
third radio-frequency amplifier tube. 
Number 87 is the second detector tube: 
58, the first radio-frequency transformer; 


just visible behind 
coil 51, is con- 
nected ‘with  ter- 
minal 99, and the 
outside end, 0, of 
coll 5 is joined with the connecting wire 

‘The A terminal of condenser 50 i 
connected with terminal 63 and the 
ide end, I, of coil 51 in joined with the 
connecting wire. 

The B terminal of condenser 49 is 
connected with the G terminal of socket 
54 and the outside end, O, of the coil 
452 is joined with the connecting wire. 

‘The next step is to suspend the grid 
leak and condenser in midair by connect- 
ing the B terminal of condenser 61 with 
the @ terminal of socket 57. The A 
terminal of condenser 61 is connected 
with the G terminal of transformer 60. 
‘The grid leak, 62, is slipped into the 
condenser clip ‘made to receive it. 

Now connect the P terminal of socket 
‘56 with the P terminal of transformer 60; 

1 of socket 55 with the P 

terminal of transformer 59; the P ter- 
minal of socket 54 with 

the P terminal of trans- 
former 58; the G termin- 
al of socket 56 with the 
@ terminal of trans 


former 59; the G termin- 
al of socket 55 with the 


A Coast-to-Coast Radio 


Set Built 


By L. Grant Hector, Ph.D. 


(OAST-TO-COAST reception on a 
homemade set costing only $15.25! 

‘That statement doesn’t sound 
reasonable; but I am doing it, and so can 
you. Medford, Mass., Los Angeles, Calif., 


Atlanta, Ga,, Fort Worth, Tex.—all are 
‘within its range. And the interesting 
part about thin set is that there isn’t any 
thing tricky or complicated about it. It 
fs easy to build and simple to operate 
‘There are not even any taps on the coils. 
‘The set combines utmost selectivity with 
great range and intensity, 

‘Of course, if you are to Dulld this set for 
$16.25, including the cost of phones, tube, 
and B battery, you must be willing to 
make moat of the parts, such as conden~ 
ers, and coils for loose couplers, and a 
variometer. In any ease, you 
will want to do the assembling. 
yourself. If you care to 
‘spend a little more, you can 
‘buy your coils ready wound. 
‘The phones used were of the 
ordinary radio type, and they 
‘were plenty good enough to 
bring in all the above-named 
stations from Cleveland, 0. 
‘The panel was just a piece of 
thin white boxwood. 


JN, THE wiring diagram at 
‘the bottom of this page, Ly 
isan ordinary variometer and 
tunes the antenna circuit. 
‘The antenna should be one 
wire not longer than 125 feet, 
preferably about 100 feet. 
‘The lead-in comes from the end, not 
the middle. 

Figure L, is an ordinary loose 
coupler. Notice that one end of the 
secondary coil is fastened to the 
ground end of the primary coil. This 
eonnection will eliminate about 90 
per cent of the howling due to body 
eapacity. 

Figure L, is another loose coupler. Its 
primary is connected in series with the 
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for $15.25 


By choosing coils of the right size, it is 
unnecessary to have any of them tapped 
for the range of wave lengths now in use 
for broadcasting. 

‘The dimension of coils and number 
of turns that I have used on my own set 
are as follows: 


Ey if 
s 
L, P 
s 


If you use ready-made loose couplers, 
you probably will find that they contain 
more turns than are required in this set, 
and you should remove the extra turns. 
If the sizes of your coils are different from 
those given above, you will need to use a 
slightly different number of turns. ‘The 
larger the coil, the fewer turns required. 


“described 


Figure C, is a variable air condenser of 
about 23 plates. I made mine by cutting 
‘out half disks from a thin piece of galvan- 


the wide-range set. The lettered 


‘the accompanying article 


secondary of the first loose coupler, as ized iron. The plates are held apart by 
shown in the diagram. The secondary of small metal washers. All the parts for the 
L, is connected in the plate circui economical construction of a condenser 


can be bought at a ten-cent store and 
amembled easily if one does not wish the 
‘trouble of eutting out his own plates. ‘the 
movable plates ere the ones connected 
with the ground, ‘This connection wil, 
further reduce the effects of body eapacity. 
Figure C, is a small fixed phone con- 
denser. Tt ean be made by separating two 
pieces of tinfoil (about 3 by 3 in, each) 
‘with a piece of paraffin paper, and wrap 
ping the whole about a small piece of eard- 
board for the aake of compactness. 
Figure C, isa similar condenser with the 
‘addition of a grid leak, which 
can be a piece of cardboard 
‘with a pencil mark drawn on 
it 80 as to connect the two 
pieces of tinfoil of the con 
denser. Figures Cy and C, 
also can be purchased ready 
made. Expensive types are 
not necessary, I paid $0 
cents for the two I use in 
my set, 


NOW game thetube,socket, 
‘and rheostat. It is not 
practicable to try to make any 
of these. Inattaining the re- 
markable range record with 
my set I used a soft detector 
tube. The new hard dry cell 
tubes now on the market will 
give almost as good results. 

Practically all the tuning is 
done with condenser C,. After 
the first adjustments have 
been made, you will find that 
the same setting of L, and 
L, will hold for nearly all 
stations, and that the adjust 
ment of Ly is not very critical. You can 
go directly from one station to another 
by turning C,. 

Technically, this set is a form of three- 
circuit regenerative receiver elaborated 
and improved in design. 
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Radio Hints for the Broadcast Fan 


1% good telephone head set is 

sufficient to fill a good sized room, 
just as a loudspeaker does, provided some 
evice to conserve and ‘throw out the 
ound is attached to the head set. 

Tt is possible, 
for example, to at- 
tach the head 
phonestothesmall 
end of one of the 
large brass horns 
musicians play 
in a band, An- 
‘other device some 
times employed is 
the attachment of 
the telephone dia 
phragm totheback 
ota violin, the 
‘wood of the violin 
acting as a sound 
ing, box. 

‘A French loud- 
speaker designed 
to be made at 
home consists of a 
cone-shaped roll of 
heavy paper, like & 
megaphone, and a 
small piece’ of hol- 
low bamboo. ‘The 
Dumbo is thrust 
throueh the paper 
cone near its small end. ‘The center of 
the bamboo carries a noteh, opening in- 
side the cone, ‘The head phones are then 
placed, each against one end of the hollow 
bamboo tube. 

"The sound enters the bamboo, escapes 
through the notch in it and comes out 
through the paper cone. Even a single 
head phone placed against the small end 
cof an ordinary megaphone will sometimes 
‘work quite well as loudspeaker. 

‘Sometimes good results are obtained 
simplyby placing theheadphones in alarge 
ow, a glass lamp shade, or similar object, 


il lg volume of sound produced by 


FOR tse around an experimental hook 
‘up, one of the most convenient acces 
sories is a supply of the little metal clips 
‘used to fasten neckties. You can find 
‘them, too, on certain brands of suspenders, 


If a piece of insulated wire is soldered 
to the rear of the clip and then another 
lip soldered to the other end of this wire, 
‘you have a convenient connector that can 
be clipped fast in a moment to a battery 

The 


lead, a terminal, or a bus wire. 


metal teeth on the business end of the 
clip always provide a good contact with 
whatever it is fastened to. 


(A HOMEMADE variable grid leak may 
be contrived in a few moments from 
‘an ordinary rubber band and a w= 
dered graphite, as, for example, some ‘of 
the black lead from a soft lead-pencil 
shaved off and ground with a penknife 
blade to a fine powder. 

Rub the powdered graphite well into 
the surface of the rubber band and then 
mount the band in the set so that the 
terminals to which it is attached can be 
moved apart in such a way as to stretch 
the band. This will increase the re- 
sistance of the grid leak; allowing the 
band to shorten itself will decrease the 
resistance. ‘The current is carried, of 

course, by the thin 
layer of graphite 


(on the rubber. 


J 35, not_en- 
erally known 
that almost any 
form of carbon, 
for example, either 
coal or coke, may 
be used as a erys- 
tal detector in 
place of galena or 
a similar mineral. 
‘The use of coke 
doesnot usually re- 
Quirereadjustment 
of the eatwhisker. 
A small bit of coke 
saturated with 


quicksilver is said 
to be even better 
than the coke 
alone. 


[EJS important to handle your head 
phones quite as carefully as you do 
your vacuum tubes. Inside each head 
phone there is a small permanent magnet 
Any shock to this magnet—dropping it or 
knocking the head phone against the 

‘table—will weaken 
the magnetism. 
‘This makes the 
head phone less 
sensitive. It ean 
be  remagnetized, 
however, by send- 
ing it baek to the 
makers, 


HE hard. rub- 
ber of “ebon- 
ite” used for panels 
and coil tubes and 
similar purposes 
may be cut, bent, 
andworkedcasily if 
it is softened for 
few minutes in hot 
water. ‘The water 
should not be boil- 
ing, just hot 
enough to be un- 
comfortable to the 
hand. If it is too 
hot the rubber will 
melt altogether. 


[Ts good idea to keep a running 
record of the number of hours that you 
use the batteries on your radi 

cially if you use dry batteries, Nothing 
is more annoying than to find that your 
batteries have run down just when you 
especially want to hear a certain program. 
Keep a little note-book close to your set. 


For other useful radio hints, turn to 
page 133 in The Home Workshop. There 
‘you will find how to make a winder for 
‘preparing coils; an adjustable loop 

and a Joop former for making 
Fadia connections. 
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How Broadcasting Works 


The First of a Series of Articles on the A-B-C’s of Radio 


‘OST persons who drive automo- 
Diles regularly probably have a 
very clear notion of what makes 

the wheels go round.” How many radio 

enthusiasts, though, know exactly what 

Process music or speech goes throvgh 

before it is heard in the head phones? 

Radio is so new and apparently so 
complicated that the neweomer in. the 
ranks of broadcast fans feare that its 

Getails are beyond his understanding, 

fand #0 he is content merely to twirl the 

knobs of his sot und listen In 
‘Now, there is no reason why this should 


By Robert E. Martin 


W LH img tasus Popular 
fence Mont te 
an expanded and improved radio 
mally Eacwa experte will ober 
lonally known esperte will offer 
you in shore, pithy, understand 
Be form the radio Information 
ou really nead to keep abreast of 
the limes and to make the most 
of your outhe, fe will pay you 0 
wrath this section for the latest 
Tadlo news and the most timely 


Sperncing and. construction ad 
vice. its 


‘The readers of Popular Science 
Monthly are well acquainted with 
Robert E. Martin asa writer who 
knows how fo interpret the tech- 
nical terms of science in readable 
language. Beginning on. this 
page is the first article in his series 
bn. “How Radio Works,” which 

clearer 
adcasting 
TOR. 


be the ease. ‘Though the average receiv- 
ing set is an immensely complicated ap- 
paratus, though « transmitting station is 
‘even more complex, the fundamentals of 
radio are simple, With a clear under- 
standing of them, the satisfaction you 
Gerive from your radio set will be in 
creased immeasurably. 

‘Take the matter of broadeasting. When 
a singer performs in a broadcasting sta- 
tion in New York City, say, and you hear 
the music in Chicago, you realize, of 
course, that the sounds you hear are not 
the actual sounds that issued from the 
throat of the singer. You know from ex 
perience that sounds cannot travel 
through such an immense distance. What 
you hear are representations of those 
founds, bearing about the same relation 
to them that a photograph does to the 
‘person of whom itis taken, 


‘The music in the broadcasting studio 
‘suffers several transformations before it 
reaches your radio set. ‘The original 
sound waves are transformed into elec- 
‘trical waves and then greatly strengthened 
—magnified—in order that they may 
span the great distance between the 
studio and your receiving set. ‘Then, 
when those electrical waves reach your 
receiver, they are so badly spent after 
their long journey that they must be mag- 
nified again before they are strong enough 
to be converted again into sounds that 
you can hear. 


YOU. car picture the process more 
dearly probably, if you will compare 
it with sending a message to a distant 
friend, say 3000 miles away. Obviously 
you cannot speak the message to him 
‘across that distance. But you ean, for 
example, dictate your message to a 
stenographer. ‘The stenographer then 
transcribes it on paper with a typewriter, 
and dispatches it through the mail. 

‘When the letter is received, the person 
to whom it is sent can read your mesxage 
aloud if he wishes. ‘Thus, while he ean 
receive your meatage in exactly the same 
‘words in whieh you uttered it, he does not 
hear your voice. ms 

So it is with’ the actual radio program 
and the sounds you hear in your head set. 
In each case the spoken word is tran 
formed into another medium of commu- 
nication so that no part of the message 
is lost. 

‘This probably will suffice to explain in 
a general way what happens between 
broadeasting station and receiver, Lot us 
‘examine the broadcasting process more 
losely. 

‘The essential tools of a broadcasting 
station are the transmitter, the modulat~ 
ing apparatus, and the aerial. ‘The trans 
mitter is a complicated apparatus eapable 
of producing radio waves, that is, eleetro- 
magnetic waves that will travel from one 
point to another through the “ether” 
without intervening wires. The modulat- 
ing apparatus eonsista of various instra- 
ments by means of which these radio 

ves—called the “carrier wavea"—are 

changed or‘ modulated” in their vibrations 

in accordance with musie, speech, or other 
(Continsed om page 154) 
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New Six-Wheel Army Truck 
Absorbs Road Shocks 


[N22 stort to prevent the destruction 
of highways by heavy motor transport, 
Army engineers at Camp Holabird,Md., 
recently have perfected an unusual new 
type of six-wheel cargo truck, which they 
claim gives the easy riding qualities and 
flexibility of a touring car over the 
Toughest roads. 

‘These results are said to have been 
obtained not only through the use of 
pneumatic tires on all six wheels, but 
through the flexible mounting of four 
wheels in tandem at the rear. Instead 
of the usual worm-driven rear axle, two 
double reduction axles’ with a flexible 
trunion type of suspension are employed. 
In other words, the two rear axles are 
pivoted in such a way that they move 
‘separately to conform to uneven road 
surfaces. Thus, one of the rear wheels 
passing over a large obstruction, will not, 
jolt the body of the truck nor affect any 
ff the other wheels. ‘The designers claim 
tthe truck ean be operated over worn-out, 
pot-holed macadam without the least 
discomfort to the driver. 

Both of the rear axles are used for 
Griving and braking, ‘Two seta of four 
wheel brakes operate on the four rear 
wheels, With a full five-ton load, 
at a speed of 20 miles an hoy 
wheeler can be brought to a full stop 
within a distance of 25 feet. 

In stecring tests the truck was turned 
in a Gi-foot circle on a wet clay baseball 


Inside Micrometer for 
Auto Repair Work 


NEW micrometer for ins 
ments in automobile 
contains a thumbscrew clamping device 
by which the thimble of the micrometer 
can be locked at any reading. ‘The in- 
strument has a range of measurements 
from two to eight inches on a scale of 
thousandths of an inch. For taking 
difficult measurements of small holes an 
‘adjustable handle is provided, 


| cneine cylinder 
ee 
| 


garages 
+ and repair shops. 


Small Crane Handles Heavy Truck Wheels 


sid in re . 
To 
replacing heavy 
motor truck 
wheels — tan 
that usually re~ 
Cures atleast we 
nena small 
portable steel 
Sane has "been 
perfected for use 
rise 


One man can op- 
erate it. 
At the top of the 


crane are steel 
jaws, shaped’ like 
jce ‘tongs, that 


grip the top of the 
wheel rim. ‘These 
Jawa are tightened or released by the 
‘turning of a hand erank, which also lowers 
the wheel after it has been pulled away 
from the axle. Stops at the base of the 


‘One man lifting « heavy truck wheel with the erane 


ss es Sa 


crank hold the wheel steady while it 
being taken off or attached. 

The device is mounted on iron casters 
so that it ean be moved about easily. 


Automatic Danger Signals for Cross-Roads 


UTOMATIC warning signals to pre- 
vent collisions between automobiles 

‘at dangerous cross-roads have been tested 
with reported success near 

France. 

‘The signals are operated electrically 
Across each roadway near the intersec- 
tion is placed a metal plate even with the 
road level. Whenever an automobile, 
‘approaching the crossing, passes over 
the plate, it makes an electric contact 


that releases a danger signal at the 
crossing and on the intersecting road. At 
night the signals are illuminated for 
several seconds after contact is made with 
the road plate. 

‘Thus a driver is warned instantly that 
another car is approaching the intersec- 
tion. The signal is at sufficient distance 
from the crossing to give him time to 
apply his brakes... Installation of the 
system is said not to be costly. 
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American Ideas in New French Car 


‘OLLOWING a visit of several months 

in the United States, during which he 
made an extensive study of American 
methods of quantity production of 
automobiles, André Citroen, famous 
French automobile manufacturer, has 
developed the novel type of inexpensive 
ear pictured here. 

This car is a light coupe model of 
unusual lines, especially designed for the 
person of moderate means, With other 
models following the same general style, 
it will be manufactured and distributed in 


large quantities in Europe to meet an 
increasing demand for a car of low initial 
cost and upkeep. 

Tn the new venture Citroen is reported 
to be following Henry Ford’s methods. 


Rain Stains the Hood 


AFTER your car has been run in,» 
heavy rain, special attention should 
be given to sponging and ‘the 
hood, When the hood is fairly hot rain- 
drops will stain it readil 


‘The new French emall ear which Andeé Citroen plans wo manufacture in large quantities 


Portable Scales Aid ts in Road Protection 


CCURACY, simplicity, portability, 

and quickness of operation are 
claimed for a new type of truck scales 
with which an inspector can weigh a 
truck wherever he may happen to be to 
determine whether it is exceeding the 
load limit for conerete highways, bridges, 
and city streets. 

‘The device is a portable instrument 
weighing only 40 pounds. Two models 
fare manufactured. One of these is a small 
plate on which it is necessary merely to 
drive the wheels of the truck. ‘The other 
is designed for weighing on the jack 
principle, Small dial scales give a quick 
reading as to whether the truck is an 
offender in overweight oF not. 

‘One purpose of this portable apparatus 
in to increase the effectiveness of road 
protection crews. it they can 
change their locations at will, whereas 
the locations of permanent seales roon 
become known to chronic offenders, mak- 
ing it possible for them to detour and 
evade the law. 


‘Taking the Hills on “High” 


'RYING to climb every hill on high 

gear not only may injure the engine 
of your ear, but may result in serious 
accident, 

Sometimes it happens that a driver, 
attempting to rush a hill on “high,” finds, 
when he gets half way up that the speed 
of the engine is so reduced it will not 
accelerate sufficiently to continue climb- 
ing on low gear. Then the brakes may 
fail to work properly and the car backs 
down hill, perhaps landing in a ditch 
and resulting in a tragedy. 


The portatiity of 
ensty by 
Form and ten 


Complete Ignition System 
Designed for Fords 


A COMPLETE new ignition system 
for Ford cars, similar to the systems 
uused on larger ears, and replacing the 
‘usual Ford timer, has been perfected by & 
concern in Springfield, Mass, ‘The acces 
sory can be used on ail Ford models, it is 
claimed. 

Outstanding advantages claimed for 
the new system include automatic spark 
advance; big, hot sparks at low speod, 


insuring quick starting; scientifically 
accurate timing; complete ignition of gan 
i; clean xparke plugs and 


Setting the Spark Lever 


ON Most sutomodite engines having 
spark adv the spark lever 
should be set about 

of the way to th 

normal driving, 


advance, incorpo 


HE largest steam-clectrie generator 
in the world was recently put into 
commission in Brooklyn, N. Y. ‘The gen~ 
erator was built at a cost of $1,000,000, 
and will generate 50,000 kilowatts of eur- 
rent, the equivalent of 67,000 horsepower. 
‘Within 24 hours of its complete installa- 
tion it was producing at full eapacity. 
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‘This generator is capable of lighting 10 
100-watt lamps in 50,000 homes, Twenty 
million dollars is said to have been spent 
‘on the power station where two such gen- 
erators were installed. It is expected that 
by the time the station is fully com- 
pleted, a similar sum will have been ex- 
pended. 


Bricklaying Made Easy for the Amateur 


ANEW bricklaying process is aaid to 
allow unskilled laborers to lay from 
ix to 10 bricks a minute, or nearly 3000 
a day, without previous training. ‘The 
system was devised by an Englishman. 
‘When the site of a house has been 


chosen and its plan arranged, uprights, 
preferably of angle iron, are placed in the 
fround at the corners and upright T- 
pieces are fixed between these at intervals 
of about 10 feet. ‘These uprights form 
the building line of the house. Boards, 

usually 10 feet 


Tong, seven inches 
deep, and one inch 
thick, slide against 
the angle and T- 
uprights and form 
the face against 
which the bricks 
are laid 

‘The boards’ are 
moved along as the 
work progresses. 


‘Tune is one phy- 
sician to every 724 
persons in the 
United States. In 
England there is 
cone to every 1087 
persons, and in 
Central Europe 
only one doctor 
to every 2000 or 


+2500 persons. 


Folding Ladder Useful in 
Home or Fire-House 


ONE pt the newest devices is » folding 

\dder for fire-department use. It 
is also a handy article for use around the 
home. When closed, it is merely a round 
pole, light in weight, and easily carried. 
‘To open, one side is pulled out, extending 
the rungs and forming a regulation ladder, 
It is made of straight grained spruce. 


“This Indder folds up « form a pol 


A Simple Caliper that Will 
Give Accurate Readings 
W TH the caliper shown below it is 

possible to obtain accurate readings 
at a glance concerning the exact fit of a 
jece of work you have on hand. It is 
sted with a dial indicator with a hand 
that moves above or below the desired 
» which is set at zero. 
fitting, the caliper 
ther the work in hand 
inunder or over size 
and how much. 


New Field-Glass Permits 
Observer's Concealment 


"Tills new type of field-glass permits 
the user to sight around corners, 
It is an indirect-vision telescope, and 
allows the observer to completely conceal 
himself while using it. ‘The instrument 
consists of a telescope with optical prisms. 
connected with the lens so that the in- 
direct view is obtained, 

‘The lens is so large that it may be used 
in dimly lighted woods and the magnifica- 
tion is 10 diameters, It is of great use to 
naturalists, 


‘Unseen, he stalks game with new feld-tlase 


‘Traveling Lawn-Sprinkler 
Saves Much Labor 


N AUTOMATIC traveling lawn- 

‘sprinkler saves much time in water 
ing extensive lawns. It is of the conven- 
tional whirling type. When the spiral is 
turned by the force of the eseaping water, 
it moves a set of horizontal gears that are 
connected with a geared wheel on which 
the apparatus runs. ‘Thus when the water 
turns the spiral, the action causes the 
wheel to travel over the ground radiating, 
in a wide circle, 
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Oil Refinery Travels on Railway Cars 


Above: Interior of the 


Outatde the movable r= 


Soery- Ie cam be st up 
{10 days, and packed 
fer moving in 0 weak 


OMETHING new in oil refineries is 

‘one built on wheels, recently put into 
‘operation in Texas. constructed on 
two large special railway cars, it may be 
moved to any desired location. ‘The refin- 
ery is known as a “topping plant” and 
may be in complete operation 10 days 
‘after arrival at a new location and 
packed up for moving again in a week. 
Forced air draft for combustion is sup- 
plied by a suction fan nearly six foot 
in diameter. One of the features is the 
condensation of vapor with cool air in- 
stead of water, this being done by the 
huge suction fan. 


‘The refinery is electrically operated 
throughout. An electric generator oper 
ated by an oll engine furnishes power for 

¢ pumps and current for the lighting 


plant. 

‘The starting power for this large e 
zine is furnished by compressed air, this 
being supplied by a two-horsepower gas 
‘engine. ‘The refinery has a capacity of 
from 1000 to 3500 barrels of crude ln 24 


‘The special cars are jacked up and 


placed on concrete foundations while the 
plant is in operation and two men to the 
shift can operate the plant.: 


Concrete Viaducts Planned for Traffic Relief 


‘MBODIED jn the ambitious model 

pictured below is a proposal to relieve 
the thickening traffie congestion in very 
large cities. 

‘This proposal contemplates the con- 
struction of concrete viaduets cutting 
through the centers of the lines of blocks 
between the congested streets, where 
traffic is largely on streets running in one 


direction. The alleyways under these via- 
ducts could serve for deliveries, reluse 
collection, and more ready access for the 
fire department. At suitable intervals, 
curving descents would be provided. 

Tt is declared that the cost of cone 
structing these viaducts, even when they 
‘must pierce buildings, would prove sur- 
Drisingly low. 


Sax Francisco has 
fewer thunderstorms 
than anywhere in the 
United States, accord- 
ing to 20-year records 
compiled by W. H. 
Alexander, of the U.S. 
‘Weather Bureau. Tam- 
pa, Fla, has more 
thunderstorms than 
any other part of the 
country. Another bad 
spot is Santa Fé, N. M., 
where 1456 storms oc 
‘curred in 20 years. 


% 


Man Captures Lightning in 
the Sand Dunes 


T REMAINED for Dr. Henry W. 

Nichols of the Field Museum of Nat- 
ural History of Chicago to surpass the 
ancient deities by subduing lightning #0 
thoroughly that he can place it in cement 
molds. 

Doctor Nichols’ “lightning,” however, 
ia ‘petrified.’ It consists of an irregula 
hollow tube of silicate made by a flash of 
lightning that has sunk itself in a sand 

‘When lightning hits a sand bank, 
{is so great as to melt the sand in 
the path of the electric discharge. A re- 
pellent current causes each particle to fly 
Off from the others, leaving the path of 
tthe streak hollow. ‘The translucent crust 
forms about the hollow tube in the sand 
bed, leaving the record of the flash. Some- 
times little edges of this tube stick above 
the sand. Some tubes as long as eight 
feet have been uncovered. 
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Stories Revealed by Earth Strata 


Ay STORY that bezan 15,000 years ago, 
far back in those dim times before 
‘men emerged from the shadows of pre- 
history, is written in these earth strata. 
‘They were found 
at Laugerie Basse, 
France, on 9 spot 
where, ages ago, 
Primitive men en- 
camped often and 
in great numbers. 
‘A huge, overhang- 
ing cliff that gave 

and a 


The oldest stra- 
tum contains the 
residue of hearth 
fires, for those an- 
cient_men knew 
many uses of fire. 
‘A few crudely en- 
graved objects are 
mixed with the 
char and ashes. 
‘Then an empty 
stratum oceurs. 
During the period 
of its formation 
evidently the en- 
‘campment was not 
used. Possibly a 
great migration 
‘emptied theregion, 
the emigrants 
lured by tales of 
‘teeming hunting 
‘rounds elsewhere. 

‘The next stra- 
tum reveals that 
the returned men 
had achieved a 
higher civilization 
during their ab- 


head, amulets, and 
other proofs ‘that 
art had been born, 
‘were found. Sotoowereflint graving tools. 

In the next stratum, fine, barbed har- 
poons appear. More and better carvings 
‘on animal bones were left here. 


‘Then for nearly 3000 years no human 
traces are left. A thick layer of natural 


rubbish overlays the older records of 
progress. ‘Then a new race established 


intr objectaerm 
ine rock strata 


fered 303,33 und, frag 
ents of reindeer owt 8, 


the rocks pictured. at the 
tet, We about seven feet 


the Neolithic 
Their polished 
es and pottery fa 

el the handiworkof their 
predecessors, Dog and 
Pig bones reveal probable domestication 
‘of these animals. A crude but sturdy civil- 
ization had arrived. Shortly after this 
period, the record ends. 


Deaf Children Taught by 
the Aid of Radio 


RADIO. is now being used for the 
teaching of deaf children in the In- 
stitution for the Improved Instruction of 
Deaf Mutes in New York City. By means 
of an elaborate and unique radio system 
that now is a permanent part of the insti- 
tution’s equipment, wonderful results 
have been accomplished, 

Each child has a pair of head phones, 
which are plugged into a jack in the table, 
this being connected with a master re- 
ceiving set in another part of the building. 
As every child's hearing is different, the 
‘various head sets are regulated by means 
of resistances in the table to give different. 
intensities, corresponding to the amount 
‘of the child’s deafness, 

Officials of the institution have found 
that radio opens up a new field for the 
‘successful treatment of deaf mutes and 
stimulates their interest and hearing. 
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Philadelphia’s New Giant Traffic Light 


City of Philadelphi 
as installed an en 


Tone tatiete [ 


rmous searchlight 
‘of 300,000,000 ean- 
dlepower in the tow- 


of the City Hall 
‘There it commands 
Browd Street, which 
runs for a distance 


‘of 12 miles, one of 
the longest straight 
streets In the world, 
controlling straight 


head and cross 
town traifle by its 
signaling beams, 
‘The light is 30 


inches in diameter. 


America Has a Monopoly 
on Severe Tornadoes 


ORNADOES, such as the one that 
Toft a path of death and destruction 
in northern Ohio this summer, are practi- 
cally an American product, aecording to 
Dr. W. J. Humphreys of the U. S. 
Weather Bureau. This type of storm is 
very rare in other parts of the world. 

‘The middle Mississippi Valley is the 
region where they are most prevalent. 
‘They are very rare in and east of the 
Appalachian Mountains, but are known 
in every other part of the country east of 
the Roeky Mountains. 

‘The exact conditions productive of 
tornadoes are not known. It has been ob- 
served, however, that they most fre 
quently occur in the southeastern part of 
large circular storms. 

Just as eross currents produce whirl 
pools in swiftly moving water, so torna- 
does are produced by cross currents of 
wind, ‘The waterspout observed over 
Lake Erie during the Ohio storm was 
merely the tornado passing over the 
water. ‘The only difference between a 
waterspout and a Kansas twister is that 
the whirling winds are passing over 
‘water instead of land. 


poe 


Testing Waterproof Paper 
PROOF 
hy masant of ground 
‘The paper is folded all’ box 
filed with water, and placed on the glass 
J) ‘Tho glase rests on a dark surface with the 
ground side uppermost. If moisture 
foes through the paper, it maken that 
ert of Uie pam transparent, prodaciag a 
Sark contrast 
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U. S. Perfects Instrument 
to Test Brakes 


HE United Staton Bureau of Stan- 

dards has perfected a device known 
as a“‘recording decelerometer” for accu 
rately measuring the braking ability of 
automobiles. 

In the past, such brake tests wero 

made by measuring the stopping distance 
‘on a road, determined by a line at which 
the operator applied his brakes and the 
final position of the car, ‘This method led. 
to inaccuracies. 
‘The new method consists of mounting, 
‘weight on the end of a stiff, fat spring, 
‘and connecting this weight ‘with a pen 
recorder. ‘The action ofthe instrument 
exactly parallels that of a passenger, in 
that when the car is retarded, the weight 
tends to coftinue in the original direction, 
‘The more violent the retarding force, 
the greater the movement of the weight, 

‘Tests with the new instrument indicate 
that deceleration is practically inde- 
pendent of speed; that a clean wet street 
fs no more slippery than a dry one, and 
that four-wheel brakes ure apt to be 
more than twice as tffective ns rei 
wheel brakes alone, 


Why Forest “Openings” Remain Treeless 


‘HE United States Forest Service has 
‘been conducting tests to ascertain 
‘why trees don’t grow in the grassy open- 
ings in the midst of excellent pine forests 
{in southeastern United States. 
It was found that the fine soil deposited 
from: neighboring’ elevations remains 
saturated with water until late in the 


spring, causing the seed to rot before 
germinating, of the soodlings to “drown” 
for lack of air. Should seeds get started, 
they perish later in the summer, when the 
soil bakes exceedingly hard and there is 
no available moisture for the roots, 

‘These open areas also are exposed to 
the full sweep of the winds. 
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Collapsible Scissors Fit in 
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New Insulating Brick Saves Costs 


Pocket Case 
FP ALL the 
ay tools that 
come into every- 
day use, few are 


Probably the 
chief reason 
why more people 
do mot earry seis 
sors about with 
them as they do 
pocket knives is 
tha 

there is no. 
points. 


when folded flat, fit 


tube, recently hi invented. 


been 
Even the loop handles for the fingers are 


collapsible. 

‘The carrying case is fitted 
ring so that it can be att 
chain, It ean be carried, conveniently, 
‘man’s pocket or « woman's hand 


0 SAVE costs of hauling, and of 

mortar, a new combination brick 
recently placed on the market is designed 
to serve both as a face brick and a 


Pie-Maker Turns Tin Cans Into Profit 


CHICAGO 

pie manufac 
turer has turned 
waste into. profit 
by the perfection 
of this electri ma- 
chine that fate 
tens used fruit 
cans #0 that they 
ean be sold in ear= 
Toad lots for the 
manufacture of 
window weights, 
‘The cans are 
mashed — by 
heavy weight that 
in raised and 


How Much Science Do You Know? 


WERY day, whether you realize it or not, science is lightening and 
‘making more effective the daily labors of all of us. In the home, ia 


the office, in the factory and workshop, a working knowledge of the 
‘principles by which science can be usefully applied is becoming more and 
ore important to our success. 

‘Below are a dozen shinple questions about scientific facts that not 
only will help test your knowledge, but will afford you real enjoyinent. 
‘Answer them as best you can, then turn to page 159 for the correct 
‘anawers and sce how nearly You were risht. 

‘Another test of 12 questions will appear next month. 


i, 
2. 

there? 
3, 


How many muscles are there in the human body? 
What is our solar system? How many planets are 


What are electrons and what is electric current? 
Why do soldiers break step when crossing a bridge? 
Do we get a pound of ice from a pound of water? 
What is the difference between soil and rock? 

Why is copper used for electric wires instead of iron? 
What is horsepower in scientific measurement? 
What is the purpose of our eyelashes? 

Why is gasoline more explosive than kerosene? 
Why does drinking alcohol make you see double? 

Do animals laugh? Give the reason for your answer. 


common brick. Tt has a facing on one 
side and an unfinished surface on the 
other side, 

It is said to weigh only seven-tenths 
as much as the brick it replaces, thus 
saving freight and truckage costa, Its 
makers claim also that les mortar 
required to lay it. 

Eff walation against heat and 
cold is provided by two horizontal dead 
air cells and a central closed air ell, 
brick is of the Standard size, 


Sewing-Machine Case and 
Table Combined 


‘© PROVIDE a substantial 

the portable electric sewing 
while serving as a decorative 
furniture, a collapsible sewing 
table has been devised, 

When open, the machine is held rigid 
at the most convenient 
height for sewing, and 
the leaves form a handy 
sewing-table, When 
closed, it has the ap- 
pearance of a small eabi- 
net, and serves as an 
f attractive case for the 

machine. 


base for 


Send for List of Approved Products 
PopuLak Sctexce MONTHLY will be 
glad to furnish, upon request, a list of 


radio and tool manufacturers whose 
products have been tested and approved 
by the Popular Science Institute of 
Standards, 


‘0 ELIMINATE a great deal of 
expensive handling of freight ship- 
ments in less than eatioad lots an effi- 
lent system was recently introduced in 
Cleveland, Ohio, by using demountable 
freight bodies of moderate size. These 
were distributed to freight houses 
throughout the city, each one having 
tain route to tako in going from one 
station to another. 

‘When the boxes were filled they were 
loaded on trucks provided for this pur- 
pose, ‘These then transported the bodies 
to their proper freight stations, where the 
contents then were unloaded directly 
into proper freight ears with a minimum 
of labor. ‘The new system resulted in a 
‘saving of much space in the freight houses, 
as well as a lessening of switehing of 


Miniature Clothesbrush 
Fits Pocket or Bag 


A. TINY clothesbrush is a novelty th 
will be found very useful. Tt fits in 
any pocket or small handbag and serves 
as an excellent article for removing dust 
$56 crt nn serene, sopecally wha 
‘traveling. 

‘A small case is provided to keep the 
bristles of the brush in good order and 
to protect them from dust and dirt. 


Demountable Bodies Save > Freight Charges 
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freight cars, which was done away with 
by truck transportation. 

‘The photograph above shows workmen 
unloading boxes from three of the de- 
mountable freight bodies after they have 
‘been hauled to the freight station 


Attachment Gives Electric Shave and Massage 


7” 


Pocket Pruning-Shears Is 
Useful Gardening Tool 


POCKET prun- 
ers for trees 
and shrubs form 
‘avery convenient 
gardening im- 
plement. ‘The 
‘metal handles are 
collapsible and 
‘the blades fold 
back into the 
handles when not 
in use, 30 that 
the closed article 
resembles a penknife that slipseasily into 
the pocket. For all its light weight, the 
implement is sufficiently strong. 


Way are some woods more durable 
than others? That question is answered 
by investigators at the Forest Servi 
laboratory at Madison, Wis, They find 
that woods that last contain substances 
that "when extracted by water are 
poisonous to the forms of bacteria and 
‘wood-destroying fungi responsible for 


A SsMootH 
ané_non-irri- 
tating shave is the 
advantage claimed. 
for a mechanical 
attachment that 
transforms either a 
saulety or straight- 
‘edge blade into an 
electric razor 
that makes the 
blade vibrate. By 
inserting a mas 
‘sage attachment 
the instrument 
also can be uned 
‘as a vibrator. 


Know Your Car 


When the Clutch Sticks 


NCE in a while the clutch on 
‘your car will refuse to disengage. 
‘This trouble, which may have seri 
consequences in crowded traffic, is 
commonly known as “sticking.” In a 
eone clutch it is usually caused by 
abuse of the mechanism; in a multiple 
disk clutch it is often due to the fact 
that the oil supply has been neglected 
‘or that the oil has become congealed. 
‘To remedy the condition, do not 
try to throw out the clutch by force, 
but throw your gearshaft lever into 
neutral position and coast to a stop 
at the side of the road. If the clutch 
is of the cone type, it will soon release 
itself, after its leather surface cools 
off. If it is a multiple disk clutch, the 
application of kerosene or gasoline will 
limber it up. Kerosene is preferable. 


If, in.a cone clutch, relining is neces 
sary, new lining obtained from the 
maniufacturers of the clutch is prefer 
able, because of convenience and ac- 
curacy. If not obtainable, however, 
new lining should be cut, using the 
old as a pattern. It should be much 
thicker than the old lining. 

In putting on new leather lining, it 
is important to see that it fits tightly 
and true to the cone. Neatsfoot oil 
should be applied frequently to the 
new leather while it is being worked in. 

In a disk clutch, if the plates are 
not too badly worn, they may be re- 
faced; otherwise new plates will have 
to be installed. If the disks are sprung, 
or grooved, new ones will be necessary, 
and they should be obtained from the 
manufacturers of your ear. 
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Useful Ideas for Home Convenience 


“SS ya 


‘A labor-saving jar opener consists of 
istch, and die. ‘The cable is 
around the cover and tension applied 


iting 
with this mickeled holder, 

the prongs of which ft 

over the plate edge 


hot plates is made 


POPULAR SCIENCE MONTHLY 


You Can Save Your Wife 
10,000 Steps a Day 


FEW weeks ago I asked 2 real 
estate dealer in suburban homes 
‘why most of our American houses 
now were being built much smaller and 
‘more compact than they used to be, and 
‘usually on little plots. 
it due entirely to higher costs and 
increasing land values’ 
1 inquired of this oper- 
ator who last year sold 
homes valued at upwards 


‘the most important fuc- 
‘or, I believe is the closer 
application of science to 


building, especially in 
the matter of built-in 
features to take the place 
of furniture. 

“Built-in furniture and 
Inbor - saving devices, 
‘worked into the house in 
their proper places by 
good architectural pla 
ning, conserve space. 
Houses are being made 
‘smaller, partly in conse- 


‘quence. Less land is 
‘used because the auto 
mobile has brought the 


world to our doorstep.” 


[ HAVE always advo- 
cated compactness 
and mechanical efficiency 
in the home, and was 
‘glad to find such strong 
support from a realty 
man whose business suc- 
cess proves he knows 
‘what, the average man 
and his wife want in a 


now home. 
‘What he said about 
compactness expresses 


briefly the trend of prog- 
ress in American home 
building. And nowhere 
is this development more marked than 
in the modern kitchen. Built-in devices 
that save time, steps, and labor have done 
alot to solve the servant problem and to 
enable the woman of the house to tuke 
hher proper share of recreation. Her work 
today is completed in about half the 
time and with far less physical exertion 
‘than that of our mothers and grand- 
mothers. Husband and wife and children 
yenefit. 

‘The predominant kitchen features to- 
day are the built-in kitchen cabinet, 
broom closet, dresser, ironing board and 
breakfast nook. Other smaller built-in 
units include dish cupboards, cabinet 
over the sink, and plate and cereal warm- 
‘er over the cook stave. Catalogues of 
‘the makers of better-class woodwork 
have made it possible to replace special 
designs with stock material, thus bring- 
ing the cost of obtaining the ideal 


By L. Porter Moore 


As president of the Home Owners’ 
Institute, Mr. Moore has helped plan 
‘thousands of amall homes. His is valu- 
Able “inside advice” for the thousands 
of American fazmilies who want econom- 
feal and attractive homes of their own. 


kitchen within almost everyone's means. 

‘The importance of the kitchen in the 
modern home was indicated in a recent 
nation-wide house-planning contest. No 
two of the 6,000 plans submitted were 
identical. Nevertheless all of the ama- 
teur planners agreed on the funda- 
mentals of an ideal home, and chief 
among these was a good kitchen. ‘The 
kitchen, said the judges’ report, was ‘the 
most carefully studied” part of each 
plan, although the majority of contest- 
ants’ planned poorly. This contest. in- 
dicated that while home builders today 
realize that scientific use of space in the 
kitchen makes a more livable home, most 
of them do not realize how to plan the 
details on paper. 


FROM a special study of houses costing 
from $5,000 upward, I know that 
there are literally hundreds of opportu- 


‘ties for errors in arranging and equip- 
ping a house, I know that seant con- 
sideration is given to these details, 
usually, until the planning is well along, 
and frequently, not before construction 
is under way. 

‘Then the “extras” begin. When a man 
plans a house, without 
‘consulting a woman, its 
interior arrangement is 
likely to be anything but 
Scientific, or attractive. 
And without the assist- 
ance of a competent ar- 
chitect, or at least good 
architectural plans to be- 
gin with, both the man 
and the woman usually 

‘mess of many of 
The detallse 


Y extras" I mean the 
charges thet begin to 
‘mount up. against. the 
home builder when the 
building contractor is 
called upon to make thin 
‘er that alteration, or add 
details such ax ‘closets, 
built-in ironing boar 
garbage incinerat 
package receiver, 
electric outlets 
quently several 
dollars is added to the 
contract price for extras, 
Iecause the details were 
not thought out care 
fully, put into the plans, 
and ‘contracted for. 
‘Yet. most of the mise 
‘takes in planning ean be 
avoided. Thousands of 
stepe—perhaps 10,000 a 
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= — ineffectual sales efforts, 

“Of all the luck!” he 
ejaculated. “Why did 
she have to be left 
handed.” 

“What did that have 
to do with your losing a 
sale?” I asked him. 

“We didn't have a 
hhouse on the property 


r 
fe equipped for a left-hand- 


ed woman,” he ex 
plained. “Everything in 
the kitchen—gas range, 
sink drainboard, built-in 
ironing bourd eabinets— 
was located all wrong. 


ageandtheregulation 34~ 
inch sink was too low. 
Of course, we could have 


‘The dining nook for breakfast snd other inx 
formal mesie is one Of the most popular af 
Ih the improvements of the mesier bitchen, 
foe it vaven many an unnecesary step forthe 
housewife. The wae of stock woodwork makes 
Ie" comporatively inexpensive. to construct 


day—ean be saved for the woman of 
the house, and actually years added 
to her life, by proper planning at 
no greater first cost. After the house 
hhas been built, some mistakes can be 
corrected easily, and cheaply. Others 
‘can be remedied only at an almost pro- 
hibitive cost, 


',.the preparation of three meals and 
performing the regular duties of 
housekeeping ina poorly-planned six 
oF seven room house, a woman aver- 
‘ages more than 27,000 steps in the 
average day, That totals about eight 
miles! 

Tt has been determined that 76 per 
cent of those steps are in the kitchen. A 
well arranged kitchen, then, would be 
likely to save a woman a’ three-mile 
walk daily, for experiments have in- 
dicated that, rearrangement of kitchen 
equipment, dining room, and hallways 
of the pootly-planned house reduces the 
housekeeper’s walk by two-thirds for 
the same amount of work. 

In planning the arrangement of fixtures 
and equipment in a kitchen, the work 
incident to preparing meals first should 
be “routed.” This means that before- 
meal work must travel along a definite, 
‘well ordered path. Poor location of the 
stove, sink, the outside-icing refrigerator, 
the package receiver, and various. eabi- 
nets may spoil the ‘convenience of the house must be altered to fit par- 
whole workroo ticular cases. The woman's height 

In this mapping out the workroom, must be considered when the 
the individualities of the housewife for kitchen sink is ordered. The best 


the sink should be left open, to provide 
‘access for the plumber when repairs are 
needed. 


In planning the location of the base- 
ment steps, be sure they are handy from 
within as well as from without, so that 
furnace ashes, laundered clothes, screens 
or storm sash, need not be dragged 
through the kitchen, If the grade entry 
is large enough, it often affords a con- 
veient location for the refrigerator, At 
any rate have the refrigerator iced from 
the outside, if possible. 


HEN President and Mrs. Coolidge 

were “settling” in the White 
House at Washington a year ago, the 
paid a visit to the'*Home, Sweet Home 
model house, the modernized replica of 
the birthplace of the composer, John 
Howard Payne, erected for the ob- 
servance of Better Homes Week in 
‘Washington. It was standing just back 
of the White House at that time, ‘The 
‘Associated Press news dispatch, describ- 
ing the visit, included the following. 
paragraph: 

“They spent about fifteen minutes 
azoing over the house and both asked many 
questions of attendants. ‘The President 
‘was particularly interested in the lighting 
and ventilating features, Among other 
things he pointed out’ there was no 

wision for icing the kitchen refrigerator 
from the back porch.” This defect. was 
immediately remedied, I learned later 

Every kitehen should have am 
tificial light above the range, the sink, 
the worktable, in the entry, at the head 
of the basement steps, and near the 
Tefrigerator. Where electricity’ is used, 
plenty of power convenience outlets must 
be included for the iron, percolator, 
toaster, washer, mangler of ironer, fan 
fand other conveniences, at the points 
Where these are to be used. 

Tn all planning one of the main points 
to bear in mind is the use of stock 

(Continued on page 143) 


whom it is prepared are an important position for the sink, by the way, With the passing of the pantry, this type of cabinet 
Consideration. Some months ago young is under a window, with drain Bas cone'imo ia own.” ie mieniinly, deme 
real estate salesman came into my office, boards and cupboards preferably Sunes tans ael'eteris, "Mult nnd mer able 


bemoaning the results of his day of at both sides. The space below  esigu of various sures and conte” are avaliable 
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Keeping Your Car Free of Carbon 


UTSIDE, possibly, of chronic tire 
trouble, carbon is the most dis- 
tressing nuisance of motoring. 

No experience that I know of is more 
annoying than operating a car with car- 
bonized cylinders. It is difficult to start 
it. The motor becomes overheated 
quickly. It misses. It pounds and 
clanks as though trying to shake itself 
apart on the slightest 


By E. B. Staples 


ME STAPLES, 20 expert auto 
mobile mechanic of Eureka 
Springs, Ark., is one of the regu- 
Jar readers of POPULAR SCIENCE 
MONTHLY. “What he says here 
about carbon and its prevention is 
based on his years of practical 
experience as mechanic and driver. 


‘pass by even well-fitting rings and pistons 

—will cause earbon in the eylinders. 
‘These, then, are the principle causes of 

carbon. What are you to do to get rid 


‘The simplest and one of the most 
effective ways is to serape it out. If your 
car has a removable cylinder head, you 


hills. Ttis sluggish and 
unresponsive on level 
roads. Tt consumes an 
enormous quantity of 
gasoline. 

Driving such car is 
a nerve-wracking and 
‘exasperating process. It 
is dangerous, too, for 
‘a car that | will not 
‘accelerate immediately 
when the throttle is 
opened, is a poor ve 
hhiele to which to in- 
‘trust your safety in an 
‘emergency. 


HERE ure two 

things to do about 
carbon, One is to got 
rid of it if you have it; 
the other to take care 
that it doesn't come 
back. Neither of these 
is especially difficult, 

Carbon deposits in 
the cylinders of a 
motor-ear come from 
two sources—gasoline and lubricating oil. 
Both are chemical combinations of hydro- 
gen and carbon; hence, carbon is an 
essential constituent of each and cannot 
bbe removed from them if they are to fulfil 
their purpose. ‘The earbon that comes 
from gasoline has a dull, sooty appearance 
sand is likely to be deposited in all parts of 
the combustion chamber. Oil carbon has 
a glassy sheen, and, except in extremely 
bad eases, is likely to be found only on the 
tops of the pistons. 

‘The gasoline carbon deposits are due to 
incomplete combustion. If your car 
buretor adjustment is too rieh, if you are 
constantly feeding to your motor more 
‘gasoline than is necessary, earbon will be 
formed, There in no escaping it any 
‘more than you can prevent a lamp from 


Removing carbon from cylinders and valves with # newly invented electric 
‘brah of eel brates. driven hy small moter through # fenbie shaft 


smoking when the wick is turned too high. 
In either case you are admitting too much 
fuel containing a great amount of carbon 
to be consumed in the available supply of 


‘Your motor will become carbonized 
from lubricating oil for a similar reason. 
I you have loose pistons, or poorly fitting 
piston rings that permit the oil to seep 
through to above the pistons, part of this 
seepage will be consumed, and you'll 
notice a bluish smoke issuing from the 
‘exhaust, But at the same time the un- 
consumed carbon, released from the oil 
during the burning, will be deposited in 
the cylinders. ‘Too much oil—using an 
oil that in body and quality is not suited 
to your engine, permitting the oil in your 
cerankease to become so thin that it will 


‘eannot remove the eyl- 
inder head, you will 
have to supply your 
self with the seraping 
tools “made especially 
for the purpose of re- 
moving carbon. ‘These 
fare operated through 
tthe valve cap or spark- 
plug openings, 


HREE such tools 

‘usually are neces 
sary—one for the pis- 
ton head, one for the 
cylinder head, and one 
for the various curved 
‘surfaces within the 
combustion chamber. 
Scrape with each tool 
until it no longer 
seratches, but slides 
easily over the surface, 
‘Then with a bellows 
blow the earbon dust 
‘out of the cylinder, 
‘This dust, carelessly 
left in the combustion chamber after 
‘scraping, will become red hot when you 
run your motor and will cause pre-gnition 
and carbon knocks just as if the eylinders 
id never been scraped. 
‘A substitute for scraping, recently in 
vented, is in the form of an eleetrie brush 
with steel bristles, driven by a small 
motor. 


"THE best known way of removing car- 
bon, however, is to burn it out with 
fan oxygen torch, a method employed in 
service stations and garages. An oxygen 
decarbonizer is an expensive apparatus, 
however, and few persons except repair- 
shop mechanies have access to them. 

‘Another way of removing earbon that 
Tam asured, is very success{ul, in the 
‘use of chemicals. Several preparations 
‘on the market, when poured or sprayed 
in the eylinders, are supposed to dissolve 
‘the earbon accumulations and to cause 
them to be discharged through the ex- 
hhaust when the car is operated. — Still 
another method of fighting carbon with 
chemicals is by mixing certain powders or 
liquids, which are sold commercial) 
‘with the gasoline. ‘These chemical prep: 
rations are said both to remove carbon 
and to prevent its formation by chemical 
action in the natural process of consuming 
the gasoline. Among the newest of these 
preparations are boyce-ite and ethyl gus, 
oth of which are said to have proved 
their efficacy in scientific test. 

‘Now, assuming that your car is free of 
carbon, how are you to keep it so? 

‘The first thing is to make certain that 

(Continued on poge 156) 


POPULAR SCIENCE MONTHLY 


Ideas that Cut Garage Bills 


How the Motorist Can 


HY are wabbly wheels so preva- 
ent? It is easy enough for one 
driving along the road to see the 

other fellow's wheels, but it happens very. 
frequently that a man will drive for 
months before he realizes that his own are 
At times the wear on the 
zht and gradual that it does 
not show; but it may be detected by the 
sharp edges on one side of the tread pat~ 
tern, Run the hands across the tread 
pattern from each side, If there are sharp 
edges, they will be felt. 

In alining front wheels, the first step is 
to loosen the tie-rod bolt-yoke at the end 
of the steering reach rod and remove it as 
shown in Fig. 1. Since these yokes are 
clamped to the threaded portion of the 

rod, it will be necessary to loosen the 

}p bolt and then turn the yoke on or 

‘off, depending on the amount and the 

way in which the wheels are misalined. 

In at least one 

cease, right- and 

left-hand threads 

used and th 
adjustment is 
made by loosening. 
the yoke - clamp 
bolts at each end 

‘and then turning 

the reach rod. The 

conter of the tire 

‘must measure from, 

to 44 in, closer 

front than 


ir once 


‘Two nailed 
a" ginding "valves 


and mark the cen= 
ter of the tire by. 
holding a soft lead-pencil against the tire 
‘as it sping, Measure with a stick. 

When the proper alinement has been 
secured, the tie-rod bolt is cleaned and 
replaced, the cotter key inserted and the 


lamp bolt locked tight. Regular in- 
spection is essential for maintaining front 
‘wheels in proper alinement. 


NE of the cheapest and most efficient 
means for locking a Ford car is 
shown in Fig, 2. 

First, get two amall strips of copper, 
bond these in the shape of a shallow U 
with an inch left flat at each end. Then 
punch holes in these flat ends and serew 
them on the under side of the floor boards. 
Be sure and leave only enough space 
‘between both strips so that a common 
eightpenny nail will touch them when 
inserted between. 

‘One of these strips is connected with a 
wire to the magneto binding post and the 
other is grounded. When the nail is placed 
the current can flow through the circuit; 
‘but when the nail is removed, the electri- 
eal circuit is broken and it would take 
some time for a thief to find the trouble. 


HE troubles incident to connecting 
the universal joint of a light popular 
type of ear ean be overcome to a large ex- 
tent by the simple expedient of connecting 
the brake rods to the hand-brake lever, 


“PRESSURE ON SPAKE LEVER! 
FURS Ante Assemncy FomwaRD’ 
Pig. 3. Assembling che Ford universal 


TENE BON OF TOP 


saree) 


RAWHIDE LACES. 


ROLLED-UP SIDE CURTAINS 
Fig. 5. Keeping curtains out of harm's way 


Rt 
theca wed and beri 
joint, itis ‘YT most in 
aaeigs Dasa toa 


tering the squared end of the universal 
and holding the axle in position while 
inserting the connecting bolts. With the 
brake lever connected with the axle 
assembly, the worker, singlehanded, 
‘easily can pull the axle assembly forward 
and hold it in position. 

Inspite of its simplicity, this suggestion 
hhas not been widely practised, possibly 
because it is known only to a somewhat 
limited number of mechanics. The in 
dividual owner will find this method well 
‘worth adopting in the course of repairs 
that involve connecting the ever trouble- 
some universal. 


WHERE valve heads are provided 
‘with holes instead of a screwdriver 
slot, the method shown in Fig. 4 can be 
utilized while grinding them. ‘Two nails 
are inserted in the chuck of a hand brace, 


Save Time and Money 


the heads having been cut off previously, 
‘The nails then can be spread to provide 
any hole centers, while the chuck will hold 
them in position so that removal becomes 
quite simple. 


A CONVENIENT method of carrying 
Ford side curtains when they are 
‘not in use is to hang them up in the corner 
at the back and close to the top, as in 
Fig. 5. Place three screweyes in the 
‘wooden eross piece and secure to each of 
these a piece of rawhide belt lace by tying 
it in the middle, ‘The curtains are then 
neatly rolled up and tied as shown in the 
iMlustration. ‘This keeps the curtains in 
much better condition, and they are 
always handy when wanted without dis- 
turbing the occupants of the rear seat, 


AIN-WATER or distilled water 
‘should be used in the storage 

battery. For some 
autolsta it is not 
always convenient 
to obtain distilled 
water, One way to 
collect rain-water 
is to place a large 
glass funnel ina 
milk bottle and set 
it out on the lawn 
(ove Fig, 6). ‘The 
water should not 
come in contact 
with any kind of 
metal and it is best 
to wait for a half 
hour or so after the 
rain starts to got 
the cleanest water 
free from dust in the atmosphere, ‘The 
bottle, when full, must be kept sealed to 
prevent dust or dirt getting into the water. 


FAILURE lubricate properly the 
springs of an automobile causes the 
spring leaves to rust, or*freeze,” together, 
which results in annoying squeaks and 
spring breakuge, 

‘The device shown in Fig. 7 will spread 
tthe leaves of the springs far enough apart 
to permit the insertion of lubricant. ‘Each 
of the spreading jaws is made of strap iron 
bent as shown, with the ends ground down, 
to a wedge shape. ‘The blunt end is 
bent around so as to butt against the back 
fof the wedge and act us a support. A 
clearance hole for a 3{-in, bolt is drilled 
through the jaws with a distance, A, 
sufficient to allow the spreader to reach 
over the maximum thickness of the spring 
to be lubricated. Pipe nipples placed as 
shown serve as braces to keep the sides 
from buelding when the nut is pulled up. 

To use the spreader the wedge ends of 
the jaws are placed between the spring 
leaves on either sid 
‘with a wrench until the wedges pry the 
Jeaves apart. The best lubricant is a mix- 
ture of graphite and cylinder oil stirred 
into a thin paste and applied with the 
blade of a knife the full length of the 
spring leaves, 


Gothering rain: 
forthe better 
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“Home Workshop 
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An Easily Built Radio Cabinet 


Valuable fies on Furniture-Making for Beginners 


JERHAPS your inclina- By Edward L. Munson 

tions are much the same 

as mine, Tike to putter -~ — 
around my little cellar wor 
shop, Doing the necessary 
house » putting up 
‘shelves, easing eranky doors, 
making and repairing screens, 
fixing up toys and kites for the 
kiddies, and painting and var- 
nishing—these are a real hobby 
with me, But they don’t sat- 
infy altogether my workshop 
ambitions. I'vealways wanted 
to make furniture or put up 
cabinetwork fit for the living- 
room. 

“That's where the real sport 
of making things comes in,” I 
have said to myself many a 
time, when looking at furniture 
details in Porutan Scrence 
Mowruy. “It must be fine 
to carry through one of these 
pieces, one step after another, 
permits, with the cer- 
tainty that the’ finished work 
will he worth whil 


TOP END RAL. 
RETURN OF LEG 
QUARTER, ROUND 


DETAIL OF 
CORNER 
by 


re pictured myself 
saying easually to a vis- 
itor, “Oh, yes, 1 made that 
smoking-stand. It's walnut. 
Notice the choice figure of the 
‘wood in those door panels,” 

T have more than one friend 
who always has something like | TO? vies 
that to show and say, but they | CORNER 
are all good workmen or have | OF STAN) 


hhad the benefit of considerable top 
manual - training instruction. Exo 
That's where the difference aie 


comes in. I knaw next to 
nothing about  eabinetwork. 
‘Whatever knowledge I have of 
woodworking tools comes from 
the trial-and-error sort of ex- 
perience that so many amateur 
mechanics have; and, besides, 
Thave only a small kit of tools 
just the average outfit. 


Workshop Buiter ot Porcuse | p-——-—~ on-set ngs > PIRES 
ScIENCE MONTHLY commutes: ~ctaigaleelmaaad 
te Now ‘York wensstor tome ; | 
Skteiecataneen | | y 
remarked to him several { H 
eetisogv on a rodenioae ; 
yenes tae pnt wie 
would like to make worth- SIMPLIFIED RADIO CABINET 

tie So sae Bee cme oer hone rne 


we taaks nox karwioton: A PROJECT FOR THE BEGINNER WW WOOUWORK. 
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How to Construct an Upholstered Footstool 


ither of those illustrated is an 

enjoyable pastime, and the fin- 
ished product will find a useful place in 
any home, Few tools are required and 
the cost of materials is reasonable 

‘The construction of each design is made 
clear in the working drawings below at 
tthe right. Design No. 1 requires a mor- 
tise and tenon joint in each corner. The 
section AA shows that the tenons must 
be mitered or cut at angles of 45 degrees 
and that a space is left between. the 

they meet in the mortise. 
design is chosen, the rail 
may be made of any soft wood, as they 
will be entirely covered when ‘finished. 
‘The soft wood is much easier to tack into. 
‘The logs should be made of some wood 
will take a pleasing finish. Oak or 
black walnut are very good, but if you 
cannot obtain these, a piece of yellow 
pine 2 by 4 by 18 in,, ripped down the 
center, and cut in two erossways, will 
provide four good legs, ‘These should 
‘be well sanded and an oi stain used. 

Should you decide to make a stool 
similar to Design No. 2, it will be neces- 
sary to use the same kind of wood for 
the rails as for the legs. Figure 9 shows 
the reason for this. 

A doweled joint is shown in the corner 
construction for this stool, but a mortise 
fand tenon could be used if you prefer 
In laying out a doweled joint, always 
‘work to center lines and use & very sharp, 
hhard pencil or a knife for marking. You 
will find it of great aid in securing accu 
racy in such a layout to place a leg and 
rail in their relative positions in the vise 


Ts making of a stool similar to 


et 


STUFFING 
REGULATOR 


oF a clamp and mark for all four openings 
before taking them apart. 

‘The curve for the rail should be drawn 
fon heavy paper and transferred to the 
wood after it has been cut out from the 
paper. A coping- or scroll-saw should 
be used to make the cut, taking eare to 
hold the saw-blade square with or at 


By William T. Weld 
‘Shopwork Instructor, Peoria, Ill. 


IF YOU have been = 


Tight angles to the surface of the rail. 

‘The upholstering of both stools is the 
same with the exception of the final 
covering and the binding. In the case of 
Design No. 1, the gimp or binding used 
‘as a finish continues around the inside 
of the legs (Fig. 7). In No. 2 no gimp is 
used. The final covering is carefully 
fitted around the legs, drawn down to a 
straight line on the rails, and tacked as 
in Fig. = 

After ‘the frame has been built, it 
should be thoroughly sanded, given a 
‘coat of stain and two coats of good var- 
nish, and allowed to dry in a dust-free 
room. You are then ready to begin the 
upholstering. 

‘There are several kinds of webbing on 
the market; but for our purpose the 35 
in--wide, close weave should be chosen. 
About 2 yds. will be required. The inner 
‘edges of the rails should be filed or sanded 
1 trifle before the webbing is tacked, ax 
this will prevent its wearing through 
in use. 

Figure 1 shows how to begin. Let the 
webbing project about 1 in. toward the 
inside and drive in three 10-oz. tacks, 
keeping the outer ones about 3/16 in. 
from the edges of the webbing: then fold 
over as shown and drive in three more 
tacks at places that will just miss the 
Tower ones. ‘This same method is used in 
all eases. 


HE webbing is stretched as shown in 
Fig. 2. The end then is cut off 
about 1 in. beyond the rails, folded back 
over the first tacks, and tacked again. 
‘The weaving is shown in Fig. 3. 
‘The stretcher may be made of any 
scrap wood of the size shown. This 
stretcher also serves as an effective clamp 
in holding the rails to the legs while the 
glue in the joints is drying. 
Next, you should cover the webbing 
with burlap. Cut a piece larger than 
‘the stool frame—about 11{ in. should 


project beyond the edges of ull four rails 
‘Tack this in place with a few 4-oz, tucks, 
Cut out a square piece ut each comer 
and fit the burlap around the legs. 

Take some of the material you are to 
use for stuffing and ‘make several rolls 
of it. ‘These should be rolled quite tightly 
and when finished would be of a diam- 
ter slightly larger, than a pencil. Lay 
these rolls along the edges of the rails 
and turn the projecting edges of the 
burlap back over them (Fig. 4). Push 
the roll out to the edge of the rail and 
holding it in place under the burlap, drive 
in tacks all along the edge. ‘Take care 
not to let this rolled edge project beyond 
the face of the rails, as this will spoil the 
appearance of the ‘covering when it is 
put on. This edging will protect the 
final covering from wearing through. 

Corner blocks made as indicated. and 
having their outer edges rounded a little 
net are naled ip place inthe corners with 
‘8 few small nails. (A, Fig. 4.) These 
blocks should fit snugly against the two 
inner faces of the legs. They form a 
place into. which tacks may be driven 
‘when making the turn around the legs, 

Any stuffing such as moss, tow, curled 
hair, or excelsior may be used. ‘Tow is 
Inexpensive and makes a good job. Make 
a pile of it about twice as high as you 
want the final shape to be. One pound 
usually is enough, Spread it out evenly 
over the burlap, being careful to remove 
any hard sticks or lumps that it may 


mee a 


so 
(see re ey 


contain. Only a smalt amount should be 
put on the corner blocks. 

‘Next, cover the stuffing with musli 
beginning on one side rail by turning 
the muslin under about an inch so as to 
tack through two thicknesses of material 

(Continued on page 127) 
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A Roomy Filing Cabinet for Your Papers 


‘built to fill the need that sooner 

or later every man fecls—the 
necessity of having plenty of room to keep 
his papers in an orderly manner. The 
material cost $10, so that, 
{in comparison with the cost 
‘of a commercial cabinet, the 
builder was well aid fr the 


Ts filing cabinet illustrated was 


‘The novel joining of rails 
and posts commends itself 
for simplicity and strength. 
‘The four corner posts are of 
stock fir, 2 in. by 2 in., sur- 


faced four sides; but the 
‘actual dimensions are 144 
by 1% in. Cut these 4 ft. 
9 in, in Tength, and select 
the two best adjacent sides 
‘of each, marking them for 
face sides, 

Lay off the two front 
posts according to dimen- 
ssions given in the elevation, 


by 3¢ in, wide to receive the 
‘ends of the rails, Be eareful to make the 
two in pairs, keeping the mortises back 
34 in. from the front faces. 

‘Next, cut similar mortises in the posts 
for the top and bottom side rails, keeping 
them 8/16 in, buck from the outside faces 
Plow 3¢in, grooves 34 in. from the side 
faces, making them 14 in. deep, and run 
wh from the top to the bottom rail 


in, thick are cut to a width of 18 in. and a 
length of 4 ft. 63{ in., keeping them 
square and straight. Assemble a front 
post with the two rails, a piece of panel 
veneer, and rear post. ‘Glue the ends of 


By Edwin M. Love 


ERTS 
Sy Fbeined 


iE 
HE 


the 


i 


the rails and clamp the posts firmly over 
tthe edges of the veneer, afterward nailing 
through the groove from the inside sur- 
faces of the posts. The resulting panels 
are neat and substantial. 

Rabbet the inside back edges of the 


back posts 34 in, deep and 34 in, wide, to 
receive a back panel of veneer 2 ft. wide 
and 4 ft. 54 in, lon 

‘The seven front rails are 
cut 2 ft. 1j in. long. Six are 
dadoed 4 in, deep 2 in. 
from the ends, to receive the 
drawer slides shown in the 
sectional photograph, One 
in let plain, 

In. assembling the side 
panels with the rails and the 
rear panel, glue all the rail 
joints and draw them closely 
together with clamps, nail- 
ing through from the inside. 
Cut the back rails between 
the rear posts opposite the 
front rails and nail in slides 
as shown, keeping the up- 
per edges fush with those of 
the rails. Put in the center 
le slides, keeping the upper edges i 
‘above the rails. Brace the bottom as in- 
dicated. 

‘The center muntin between the two 
small drawers is of the same material as 
the rails, and is toe-nailed to the top and 
second rails, 

Build the drawers in the usual way by 
rabbeting the sides into the ends of the 
fronts, Use 34 in. by 6 in, tongue-and-~ 
groove pine drawer bottoms in grooves 
made 1 in, from the bottom edges of the 
sides, "Nail guide strips on the bottoms. 

Enough clearance must be kept on the 
sides to allow of stops 1 in, thick being 
nailed to the front posts on each end of the 
Arawer openings. The drawers, which 
close flush with the rails, may be divided 
by partitions to meet the individual 
needs of the builder, ‘The glass drawer 
pulls are not put on until after the finish- 
ing isdone. The eabinet may bestained, 
shellacked, and either varnished or waxed, 
fr it may be painted, as preferred. 


Cabinet Type Bench Made Cheaply from Old Washstand 


starting a home workshop, and it 

fs reasonable to suppose that the 
owner wants to be as proud of it as of his 
tools. ‘True, he might improvise one 
from a few planks, but the result would be 
neither pleasing nor altogether satisfac- 
tory. On the other hand, to build a pre- 
tentious bench requires another one for 
working up the stock lumber. ‘There is, 
however, a way to build a compartment 
bench very quickly and at little expense. 

‘You will need a discarded washstand, 
If there is none in attic or cellar, visit a 
secondhand dealer, from whom you prob- 
ably can buy one for about $1.50. Small 
defects do not matter, for they are easily 
remedied. 

First remove the drawers and towel- 
rack, ‘The back boards, which usually are 
nailed on, should be knocked off carefully 
‘with a hammer. The screws retaining the 
top then are accessible for removal. 

‘Anew top of birch or maple will replace 
the old one. If the washstand is about 30 
by 17 in., as mine was, it will carry a 
bench top 419 ft. long, 22 in. wide, and 
134 in. thick. ‘The use of dowels will be 
necessary, as two pieces of plank will be 


ARS fs the first requisite in 


By Austin G. Tribute 


required to get 
the width. Glue 
doweled joint 
and, when dry 
smooth off any 
inequalities. 
Attach the 
new top with 
substantial 
frame of th 
Saaatand 
through the holes 


already there, Make slots in the back 
‘edge to hold try-square, gage, and one 
or two chisels. 

The next step is to estimate the height 
tat which you can work best (have the top 
hhigh enough) and add hardwood legs 3 in, 

thick. Serew them to the 
inside bottom corners. Then replace the 
back boards and drawers and renew 
broken knobs 


If the bene! 
that requires heavy planing, it ean be 
braced withdiagonal strips across the back 


or otherwise reinforeed where necessary. 

As for a vise, the kind will depend on 
the sort of work that interests you most. 

y way of suggestion, the old-fashioned 
screw vise is cheap and rugged. The 
sserew and wooden handle cost a little over 
a dollar, ‘The two jaws generally are 
made of 2-in. oak, although birch was 
tused in the one illustrated. ‘The outer jaw 
reaches downward almost to the floor, 
while the other may be short, secured to 
the bench top with bolts and supported 
by-an end piece. 

In order to hold the outer jaw parallel 
to the inner, the device shown is used. A 

(Continued on poge 122) 
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Craftwork Holders for Gongs and Chimes 


834 in. Jong, beveled and mortised 114 in, at the 
bottom to fit tenons in the base pieces B, which are 


214 and 114 in. wide at the wide and narrow portions, 
and in. long, Piece A also is tenoned at the top to 
fit mortise in C. 


originality, the Duteh eraftwork dinner 


(ey CHARACTERISTIC sturdiness and 
‘gong mountings illustrated are interest 


ing and unusual pieces for construction in your 


home workshop. 
Oak preferably should be used in bi 
them, but soft woods, 


planed and sanded well. 


corresponding holes in the two uprights, 
‘A. Ordinary tube-phones are adapted to 
this purpose, and a tune may be played 
upon them. 

‘The uprights A are each 6 ft. 6 in. long, 
tapering from 8 in. at the bottom to 4 in. 
at the top. The buse pieces, 21¢ by 15 
in,, are beveled back on the under edges 
21¢ in, from each end, making them 115 
in, wide inside. ‘They also are mortised 2 
in, from the ends, but not clear through, 
to take the corresponding tenons cut 
in the cross rungs, E, which are 3; in. 
‘square and 8 in. long, not including the 
tenons. 


TT HE base pieces and the eross rungs are 
glued and pinned together and fas- 
toned to the uprights with glue and long 
screws from the bottom. 

Shelf C, 5 in, square, and shelf D, 4 in. 
square, are beveled to suit the slant of the 
uprights and are fastened to them with 8 
angle brackets and screws at distances of 
2 ft, and 3 ft. 4 in, respectively from the 
bottom. 

‘The ornamental spanner at the top, 
from which the hammer is suspended with 
‘a chain or cord, is of brass or copper and is 
fastened with 4 round-headed bin. 
screws. 

‘The holes for the brass tubes should 
now be bored. Carefully mark on each 


wach aa. ple, poplar, 
ceypress, and chestnut’ of selected. grain, will 
‘answer the purpose well. ‘The stock should be 
A clear, sound board 
4d by 12 in. and 14 ft, long will allow for some 
‘waste in the construction of any of these pieces. 

"The gong shown in Fig. 1 is made by 
mounting a series of brass tubes of different 
Tengths and tones with felt bushings through 


Four styles of simple sup 
forts to held ormamentel ornamental top H can be tenoned into the same hole. 


Eioee gong or chimes 


side, beginning 154 in. from the top, and 
bore %-in. holes straight through and 
across the uprights. Make the holes 11¢ 

part, Charnfer off all edges and, after 
the stain and finish have been applied, 
insert the bushings and tubes and hang 
the hammer. 

‘The upright, A, of the gong holder in 
Fig. 2 is sawed from wood 734 in. by 5 ft. 
5igin. ‘The pieces B, each of which is 313 
in. 

Sf. 


‘square, is notched 114 in. on two sides to 
make a flush fit with the outside of A, 
‘The three lower shelves may be either 
round or octagonal. They are 514 in. in 
diameter. ‘These shelves are pushed into 
their places and need no further fastening. 

‘The base, C, is made by halving at the, 
center 2 pieces similar to those tised for the’ 
base of the stand in Fig. 1, and is fastened 
to the uprights with glue and long screws. 
‘The gong is suspended with an ornamental 
screweye and chain. 

Figure 3 is an assembly of 9 pieces of 
the dimensions and shapes indicated. 
‘The mortise and tenon joints are well 
glued and those at E are pinned as well as 
glued. 

"The upright A is 115 in. wide and 5 ft. 


‘The ornamental bottom block, D, 
the upper block J is cut from a piece 6 by 6% it 
‘These parts are mortised for the upright, F, which 
fe sgeare and 6-454 non, not feng the 
in. tenons at each end. 
“"The upright, G, is 114 in, wide, except at the 
bottom, where it is 214 in., and 6 ft. 486 in, long 
Allowance should be made for the 3j-in. tenon at 
the top. ‘The cross bar, C, is mortised for A and G, 
the mortise for A extending clear through so that the 


5 by 634 ins 


‘The top H is 2¢ by 534 in. over all. 


In Fig. 4 in-a small mounting for either 
tubes or bells, ‘The over-all length of the 
board is 20 in, and the width runs from 
8 to 12 in. 

‘Making a perfect glue joint ix not the 
difficult task many amateur woodworkers 
imagine. It depends upon the fit of the 
parts to be joined and, of course, the 
grade of glue used, which should be the 
very best. 


RIVE the parts together before ape 
plying any glue, to assure yourself 
that you have a real joint. Do a little 
squinting and, if necessary, try the parts 
together a number of times until they 
shoulder up. Small brads are then driven 
in the glued joint and if conspicuous 
should be countersunk and puttied. 

Alll edges should be chamfered off before 
finishing the work. A brown Flemish wood 
dye is recommended, after which a light 
filler and a flat coat varnish, or wax, well 
rubbed, will bring out the fine grain of the 
‘wood and enhance the beauty of the lines. 

The gongs or tubes may be obtained at 
or through any city supply house. 

The charm and beauty of these pieces 
will be appreciated by the builder who 
mscientiously applies his best efforts and 
ability, thereby molding into his finished 
work a lasting usefulness and an individ- 
vality all his own. 
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If you have a hobby for making radio cabinets, furni- 
ture, work benches, porch swings, etc., you will find our 
Book invaluable for, naturally, you want to give your 
handiwork as beautiful a finish as possible. 


Tells You How To 


Radio Cabinets 


25c Book on Wood Finishing 


Finish 


This Book gives complete instructions for finishing all 
wood—hard or soft—old or new. It is the work of 
experts—beautifully illustrated. Gives covering ca- 
pacities—includes color charts, etc. Use coupon below. 


JOHNSON’S WOOD DYE 


(Penetrating) 


Johnson’s Wood Dye is very easy to apply. It dries 
in four hours and will not rub off or smudge—penetrates 
deeply, bringing out the beauty of the grain. Johnson’ 

Wood Dye is made in 17 popular shades as follows: 


No. 128 Light Mahogany No. 125 Mission Oak 
No. 129 Dark Mahogany | No, 130 Weathered Oak 
fo, 127 Brown Mahogany No. 110 Bog Oak 
No. 329 Red Mahogany No, 172 Flemish Oak 
No. 120 Fumed Oak Wa 1rd brouea Peak, 
No. 123 Dark Oak i ron nS eee 
No. 131 Walnut 


No. 126 Light Oak , 
No, 124 Golden Oak No. 140 Early English 


No. 160 Brown Oak No. 180 Gray 


All shades may be easily lightened, darkened or inter- 
mixed. Full directions on every label. Select the shade 
of Dye you want from the list above and order it from 
your dealer by name and number. 


S. C. JOHNSON & SON, Racine, Wis. U. $. A. 


“The Wood Finishing Authorities” 


Johnson's Wood Dye is a dye in every sense of the word. 
It contains no finish whatsoever. Like most first class 
products it answers one purpose only—it dyes the wood 
—the finish must be applied over it. We recommend 
Johnson's Varnishes or Johnson's Polishing Wax. 


Ask for a FREE copy of the Johnson Book at the best 
Paint or Hardware Store in your locality. Stores dis- 
playing the Johnson Service Department Sign shown 
below can furnish the Book and full information on 
how to finish wood the proper way or use coupon. 
——= = 
$.€, JOHNSON & SON, Dept P.S.M. 1, RACINE, WI 
“The Weed Finishing Authorities” 
(Canadian Factory—Branttord) 
lease sed me fore yout tnatruction Book on Home 


Bentifying snd Wood Finishing. enclose 100% 
‘Cover ponage and wrapping 


SERVICE 
DEPARTMENT 


ARTISTE 
wooo, 
FinisHe: 


MY DEALER 1S. 
My Name 


eee nats | 
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Machining Troubles and Their Remedy 


HE foreman gave me 24 bronze By Albert A. Dowd ‘on a mandrel. Although the bronze was 

hard and full of sand, the tool did not 

“craw\” up on the scale, because the shape 

‘of the point kept it in position so that the 
keen cutting edge was not subjected to 
wear, Since this experience, I frequently 
have ground boring tools 
in the same way with very 
satisfactory results when 
using them in cored holes. 
‘Long cored holes often 
are troublesome in pro 
‘duction work, because the 
ssand in the core acts as an 
‘abrasive on the tool and 
soon ruins the cutting 
edge, If we attempt to 
drill a hole of this kind 
with a core drill, the tool 
hhas a tendency to follow 
the irregularity of the hole, 
‘and if this runs out of true 


‘bushings (A, ‘Fig. 1) and told me Coauittog maine: 
to bore, face, and turn them to the oe 

siz shown at B. The cored hole at C 

‘vas small, rather rough, and full of sand, 


as I soon found out when 
aera 
ae 


T put a tool into x. 

T held the work in 
cchuck jaws on-an engine 
Inthe and first tried boring 
‘out the hole with a too! 
ike that shown at D. 
‘This entered easily and 
pamed partway throwch 
until it reached a point 
about at £, where the edge 
bbroke down so that I had 
to take it out and regrind 
ft, After regrinding, it 
stood up long encugh to 
finish the hole, but it 
needed grinding again 


CHATTER MARKS. 


Steere 


Grates 
Fie. 6 Diagram hacer 


Fig 2. Method of using # cove det that osteating pear 
‘Setsed in Tong shaft es the result of torsion 


ive incorrect revulta and the remedy 


gS. Diagram that ithstentes how chatter 
I Caceed end may be prevented in tarng 


after it had passed through all the way, The boring tool required grinding only slightly (as is often the case), the resulting 


hole will run out also, if it is 


T saw that this method would not 
answer, so I took another piece and after 
placing it in the chuck, I put 


once for all the 24 pieces. The other 
‘operations on the work are immaterial as 
they consisted only of turning and facing 


afterward reamed, the hole usually will 
be slightly eccentric to the center of rota- 


‘tion of the work, though it 
Say be cxcest ane 

IT remember there was in 
the shop ‘not long. go 8 
bright young fellow, who wat 
an exceptionally rapid opera- 
Tadooe tobe al pee - forcon a vertiol bering il 
fo yor oak. pon aver ll ‘This man had 80 cartngs to 
know what re is machine, as shown at A in 
simple ru for petting the Fig. 2 hod he. was holding 
ogee Warten ther by the inside of the rim 

f calming Jnvchuck java an a 3, 30 
gy one omer ae that be. ood bore, reuny 
cokes 
Soa aad seen 


rill in the tailstock and fed 
it through the work. ‘The 
hole produced was very bad 
ind the cutting lips of the 
drill were worn considerably 
from contact with the seale. 
Finally, I obtained another 
boring tool, took it over to a 
‘wheel and’ ground it di 
ently, as shown at F. After 
cutting and trying several 
times for diameter, I set it to 
bore the hole about 1/64 in. 
under size, This tool went 
ight through the work, cut- 
ting freely, and the hole ap- 
peared to be very good. I 
followed it up with a reamer, 
which brought the hole to the 
proper size. 


RK without , personal 


turn, and face the surfaces 
C, D, B, P, and G in one set- 


“Get the tool under the scale when planing or turning cast 


"Flunting all over the shop for tools is waste of enerey: 
beep thems together 


truth more or less with the 
outside portion F and the 
= (Continued on poge 90) 
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The Burglar 
was fussy, too 


“I hear Bill got robbed last night.” } x 
“T'll say he did. He was supposed to go out on a job today and took 
his tools home to get an early start. Somebody busted into his place, 
found the kit bag and picked out all the Starretts. Bill's madder'n a 
wet hen, but he says you gotta hand it to the burglar, he certainly! 
knows tools.” 


STARRETT INSIDE MICROMETER No. 124 or 
roe 
One of the popular features of the Starrett Inside “Mike” is the fel, 
xs 


positive method of setting. Each rod is fitted with a collar by which 
it can be instantly and accurately seated in the micrometer head. 
‘The auxiliary handle allows the tool to be used in places too small 
for the hand, 


tee 


THE L. S. STARRETT CO. 
© World's Greatest Testmakers— Manufacturers of Hackaws Unexeelled 
ATHOL, MASS. 
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How to Solve Milling Problems 
with a Universal Dividing Head 


is almost indispen- 
. milling work is familiar 
to most mechanics, but to the novice in 
the toolmaker’s art the use of the dividing 
hhead presents many difficulties. As a 
large portion of tool work is accomplished 
with the aid of the dividing head, it is 
necessary for the toolmaker to understand 
thoroughly the use of this attachment. 
‘The first and most important step in 
this direction is to study the construction, 


Tt ALL toolroom work the universal 


a milling machine 
attachment used for indexing or dividing 
a piece of work into any number of 
divisions. Work of this character 
comes under two divisions, plain 
and differential; and these are 
sometimes subdivided into simple 
and compound indexing. Both 
. chusses frequently involve  trigo- 
nometrical calculations, especially in 
Jaying out and boring holes in drill 
jigs when the locations of these 
holes are designated in degrees 
with relation to other working 
points of the jig. 
here are many designs of 
dividing heads in use. ‘These 
differ only in the arrangement of 
parts; the general principle is 
practically the same for all. 
‘They are made with w 40-to-l 
reduction — a single-threaded 
‘worm engaging, 
a 40 - toothed 
‘worm wheel 
mounted in a 
suitable hous 
ing — and by 
means of index 
plates having 
numbered cir 
cles accurately 
drilled, i is pos 
sible to obtain 
anyfraction of a 
revolution of 
‘the main spin 
ale, 

As the worm 
wheel has 40 
teoth, it will be 
apparent that 
40 turns of the 
crank will produce one complete revolu- 
tion of the spindle, All modern dividing 
hheads are designed on this principle. 
Every index head is provided with one or 
‘more index plates, and special plates ean 
‘be made for unusual . In addi- 
tion, it usually has a quick indexing plate 
attached to the spindle for obtaining all 
‘common multiples of 24. 

Most index plates are drilled with a 
series of holes on 6 circles of varying 
diameter, each circle having a different 
number of holes and known in shop par- 
lance as the “index circle.” Some makers, 
however, provide a greater number of 
circles on one plate, so that fewer plates 
are required for a given number of circles. 

‘Mounted on the same shaft with the 


‘Miting « cam of uniform | 
‘se with the wd of» dividing heed 


By H. L, Wheeler 
Machine-Shop Foreman 


plate isa pair of sector arms that serve as 
guide in counting the holes and reduce 
the chance of error in counting. 

‘To explain the operation of the dividing 
hhead, let us suppose we are to cut a gear 
having 72 teeth—plain indexing. The 
‘work is mounted on an arbor between 
centers as shown in Fig. 3. The cutter is 
centered with the work and set for the 
proper depth of cut. ‘The driving dog on 
the arbor must be wedged securely in the 
slot with setscrews so that there will be 


Fig, & The correct set-up for a 
fob “ot spiral mailing 


‘pica 


no backlash when the 
work rotates; this is 
important in all in- 
dexing work. 

‘The index pin then 
is net for the correct 
circle, which is ob- 
tained from tables 
provided with the 
machine. If the cor- 
rect circle is not found 
on the plate that is 
already attached, it will be necessary to 
change it for a plate having the correct 
circle. 

Before starting to cut, make sure that 
everything is properly set and tight. To 
sset the cutter for the depth, start the ma- 
chine and bring the cutter in contact with 
the work so that it just touches. Now set 
the vertical feed dial to zero, raise the table 
the required amount, and’we are ready 
for the first cut. 

‘After the first tooth has been cut, the 
stop pin is withdrawn and the crank 
rotated the required number of turns to 
bring the stop pin to a new position, This 
‘operation is repeated until all of the! teeth 
have been cut. 

Tt sometimes happens that the index 


tables have been lost or destroyed, making 
it necessary to ealeulate the required 
umber of turns. In any case a knowl 
‘edge of how to do this will give a better 
understanding of the work in hand. 

‘Take the gear we have been discussing 
as.an example. To find the correct index 
circle without a reference table, proceed 
as follows: Divide the number of turns 
required for one revolution of the spindle 
by the number of divisions to be made on 
the work. This will indicate the numb 
of turns and fractions of a turn on the 
crank required for one division, To illus- 
trate: We have 40/72 = 6/9. Now we must 
elect the index circle most convenient 
for this frac- 
ion. The rule 
is to select a 
circle having a 
number of 
which the de- 
nominator of 
the fraction ita 
ple. Looking 
over the plates 
available we 
find 18, 27, 36, 
any of which 
will do, 


Taking the 
1k-hole circle, 
multiply 18 by 


5/9 to obtain the number of holes 
the crank must Le moved; then 10 
holes on the 19 circle will index the 
gear 1/72 of the circumference of the 
‘rele or one tooth, 

In selecting the circle always 
take the lowest number when more 
than one circle is available, as t 
requires’ the smallest number of 
holes to move the crank. Set the 
sector arms to count 10 holes on the 
18 cirele and proceed with the work. 

Regular gear-cutting machines are built 
‘on the principle of the dividing head, © 
cept that the worm wheel has a greater 
number of teeth and the indexing is auto 
‘matic instead of hand operated, 

Ay GIROLE can be divided easly into 

dogrees or fractions of degrees. Fig 
tures 1 and 2 are typical examples. ‘The 
layout in Fig. 1 may be expressed as 6 
equal divisions that are equal to 60 de- 
grees each (960 degrees divided by 60). In 
this ease we would follow the same pro- 
cedure as for the gear problem. 

Figure 2 is somewhat more complicated. 
In the first division we wi 
spindle through an are of 55 degrees. O: 
complete turn of the crank is equal to 
1/40 of 360 or 9; then, dividing 56 by 9, 
we have 6 1/9 turns to make, or 6 turns 
and 2 holes on the 18 circle. To move for 
the next 65, we calculate 63/9 = 7 2/9, or 7 
‘turns and 4 holes on the 18 circle. 'The 
same method is followed throughout. 

‘Spiral milling is a combination of move- 
ments in the head and the feed screw of 
the table. Figure 4 shows a typical job of 
spiral milling and the correct set-up. 

« 
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Stop Mistakes in Painting 
— follow the 


Household 
Painting Guide \— 


Look on the “Guide” for the right thing 
to use for woodwork. 

Consult the “Guide” before selecting the 
finish for any surface. 

Something is wrong when a once beautiful 
room has to be done over again too soon. The 
chances are the wrong type of material was 
used. 

Every expert knows that each type of sur- 
face (indoors and out) calls for its own type 
of paint. Paints must be selected according 
to type. The same is true of varnishes, of 
stains and enamels. 

When you look at the Household Painting 
Guide you look at authoritative recommenda- 
tions. On a line with the surface to be finished 
you pick out the correct material as easily as 
you select a color from the color card. 

Save this copy of the “Guide” for use 
when needed. 


‘Swenwin - Wittians 
HOUSEHOLD é 
___ PAINTING GUIDE_© 


For instance:~ 
~ painting woodwork 


Your “Paint Headquarters” serves you 
with the Shervin- Williams Household! 
Guide. It will pay you to look up this store. 
You will know “Paint Headquarters" by the 
‘Household Guide displayed in the window and 
inside the store. This store serves you intelli- 
gently, backed by the “Guide.” The proprie- 
‘tor and clerks help you save money by avoid- 
‘ing mistakes. Look for this store and “follow 
the ‘Guide’.” It costs you nothing to be sure. 
Write for free suggestions on your painting 
problems to the S-W Dep't of Home Decora- 
tion, Ask, also, for free booklet B450 and 
the handsome set of color plates giving eight 
beautiful color schemes for different rooms. 
Send 50c (65¢ in Canada) for the 177 page 
book of valuable detailed information on 
beautifying the home. Reproductions of the 
latest color ideas for interior and exterior—a 
book you would not part with for many times. 
its price. Write Dept. B435 at address below. 


The Snerwin-Wiiams Co. 


659 CANAL ROAD, CLEVELAND, O. 
Largest Paint and Varnish Makers in the World 


== SHERWIN-WILLIAMS 


PAINTS AND VARNISHES 
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For Shop or School 


Baar ede ee 


© 


The eeaggula shape of the frame 
See ame Deca 
igh oat an ie ae 


“Standard of the Mechanical World” 


N your training at school or 
in the shop, Brown & Sharpe 
tools will help you on the 

road to good work. 


A Brown & Sharpe “Set of 
Standard Tools No. 847” equips 
you with the necessary tools to 
meet the jobs of checking, meas- 
uring and laying out work which 
arise daily. 


For getting measurements in 
thousandths of an inch, a 1” 
Rex Micrometer is an inex- 
pensive but dependable tool. 
It has proven its worth by giving 
mechanics long years of faithful 
service. 


These tools will help you do 
the best work. Start right with 
a complete set of Brown & 
Sharpe tools. 

If you want a handy pocket 
reference book write today for 
a Brown a Sharpe Small ‘Tool 
Catalog No. 29. 


Brown & Sharpe Mfg. Co. 
Providence, R. I., U.S. 


How to Avoid Forcing New Belts 
over Their Pulleys 
MELWRIGHTS agree that it is bad 

practice to force one of the edges of 

a large belt to catch on a pulley and then 

run on the belt either by hand or by 

power. This is apt to cause the belt to 

Stretch mare on one side than on the 
other and injure it permanently. 

Where conditions allow it, a good kink 


| for putting large belts on the pulleys is to 


loosen the adjusting screws on the hang- 
ers, as shown. This allows the shaft to 
move over, temporarily shortening the 
distance between the shaft centers, 
Sometimes the shaft may be moved in- 
ward 2 in. or more, thus making it pos 
sible to put the belt on easily. Shortening 
the center distance 2 in, is equivalent to 
‘adding 4 in. to the 

belt's length. To 
assist further, one 
of the hanger bolts 
may be loosened to 
allow the hanger 
~ to swing inward. 
Where — patented 
overhead beams 
are employed, it is, 
‘sometimes possible 
to slide the entire 
forward 


the adjusting 
screws, 

After the belt is on the pulleys, bring 
the hanger back to its normal position, 
‘This is a simple thing to do by turning 
the nuts where the first and second meth= 
‘ods mentioned above are employed. ‘The 
original position of the hanger should 
always be marked before moving, to avoid 
tedious realining. Turn the bearing and 
adjusting screws back to their original 
poritions. ‘These positions are easily 
found because the screw on the opposite 
side and the top screw need not be moved. 
atall 

‘To be sure, this method is not always, 
practical where there are belts running in 
both directions, as on a common line 
shaft, but where it can be employed, it is 
well ‘worth while—W. F. Scuarnorst, 
Newark, N. J. 


Simplified Lathe Tool Chucks 


(CHUCKS for holding a variety of lathe 
tools can be made quickly and easly 
along the lines shown in the accompany 
ing illustration. 
"A short length of cold rolled steel is cut 
lengthwise "with a 
curren TAPER _ saw to form the 
clamp jaw. The 
a8. ‘two parts then are 
connected quite 
raion Toco with aol 
= gem A sctscrew at the 
==] rear of the mov- 
able jaw provides 
pressure for hold- 
Ing any form. of 
small cutting tool. 
‘The end of the bur is turned to a taper 
to St the headstock or tll wind of the 
athe. 
“The same chuck alao can be used in the 
All press in conjunetion with a fly cutter 
of the usual type.—G. L." 


Holder for tootbien 


[ | 
A new Kodak with a new shutter 


Nos. 1A and 2C Kodaks 
Series IIT 


Both models are equipped 
with the famous Kodak Ana- 
stigmat lens /.7.7 and the ac- 
curate Diomatic shutter. 


Mechanically precise; Optically proficient 


A fully-jeweled watch is corrected to one second but the Dio- 
matic shutter must time up to 1/100 of a second—and it does. 
Fractions of seconds—1/10, 1/25, 1/50, 1/100—are clipped with 
greatest accuracy and this mechanical precision, together with the 
sharp-cutting Kodak Anastigmat lens 7.7, makes good picture- 
making all the easier. 

Additional refinements—the new quick action 
focusing device, the rising front and the automatic 
shutter dial, which points out the proper exposure un- 
der existing light conditions—combine to equip an 
unusually capable camera, at a conservative price, 


PRICES 
No. 1A Kodak, Series III, pictures 2}x4} inches - $30 
No. 2€ Kodak, Series III, pictures 2}x4% inches - 33 


If it isn’t an Eastman, it isn’t a Kodak 


Eastman Kodak Company, Rochester, N.Y ., re Kodak city 
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A motor-driven 


home workshop 


that you can build yourself 


If you have electricity you can easily build this 
motor-driven home workshop. ! 


‘Then you can construct all the things. you have 
always wanted to, in wood or metal, ata great | 
faving in time. Do all the work yourself, save 
‘money and have loads of fun besides. 

‘Starting with the bench, superstructure, and a 
‘one-quarter horsepower motor, you can build 
‘up this home workshop with the Goodell-Pratt |) 
tools listed at the right. ! 


Send for free illustrated folder 


Get all the details of this new popular home work- 
Find out how reasonably it can be in 
stalled. Free folder explains simply and clearly 
what to buy, the cost, and other details. A 
postcard will bring this folder at once. 


an oP. 
Other tools for the amateur a. 


5 ia oad 
mechanic eo, 
In the Goodell-Pratt Catalog No. 15, you will (132) Me. 132 Gide Rest. 
eee erent Rete ne a rE noe 
ae te oe Ree! || tong a, cmos 
cca fai aicraamate Hk 7 
etter ane 
et i ee 
® Sooknits, sew 


(Meher of Mr. Punch 


GOODELL PRATT 


1500 GOOD TOOLS 


Machining Troubles 
(Continued from page 90) 


‘operator was roughing out the hole with a 
core drill as shown at A in Fig. 3, As he 
found that the tool “walked around,” fol- 
owing the cored hole, he put a large bar 
of steel B in the side head of the machine 
and used it as a support for the drill, but 
it did very little good. I was passing 
through the shop at the time, 80 I in- 
quired, “What's the trouble, Archie?” 

“Well, sir, this cored hole doesn't. run 
true and I'm trying to use the side head 
to hold the drill from wabbling.” 

“Why don’t you bore the hole instead 
of using a core drill?” T asked. 

“Oh, that's too slow,” he replied. “1 
can't get the work out fast enough that 


way.” 

So I told him to get a tool like that 
shown at C and set it #o us to generate a 
true running hole, D, for a short distance 
in the hub of the casting, boring it about 
1/64 in, smaller than the diameter of the 
core drill. He soon caught the idea and 
found that after the core drill had once 
been started in a true running hole, it fol- 
lowed the same direction very well and 
was not so greatly influenced by the irreg- 
ularities of the cored hole as it had been 
previously. A single boring eut following 
the core drill and then a reaming opera- 
tion gave an accurate hole concentric 
with the outside surface. 


NY time you have a job to do that is 

‘troublesome, first make sure that 
you know the cause of the trowble—then 
remove the cause and your job is half 
done. 

Chattering” is found in nearly all kinds 
of cutting, drilling, boring, turning, facing 
and milling operations, and sometimes it 
is difficult to find the eause of the trouble, 
It may be in the machine itself, in the 
work-holding device, or in the tools. If 
your machine spindle and various gibs are 
inug and tight, 20 that there ix no chance 
for looseness here, you can eliminate the 
machine in looking for the trouble. If 
your method of holding gives ample sup- 
pport to the work and there is no spring to 
it, you can forget this also and make up 
your mind that the trouble lies with the 
{tools themselves or the method of holding. 
the tools. 

Sometimes a very simple remedy can be 
applied, as in the ease shown in Fig. 4. 
The work A was a steel ring forfing 
about 7 in. in diameter that wan to be 
faced at B and a recess cut at C. There 
were other operations on the work, but 
with these we are not interested. 


TH piece was held in chuck jaws anda 
shovel nose tool D, having a 1-in. 
face and 114 in, deep, was used for the 
recess. The tool was ground as shown at 
E and set 1G in. above center to give a 
slight shearing action to the cut. Thad to 
feed the tool into the stock in the direction 
of the arrow F. 

Unfortunately, the machine, a hori- 
zontal turret lathe, happened to be placed 
‘on the floor directly over the superintend- 
fent’s office. As I started the job, hand 
{feeding the tool into the work, it began to 


“chatter” it out and 
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Wherever men depend upon cutting tools most” 


‘ou should use Simonds fi 
cause of their teeth—t 
ness and their hardness, 


ame SI- MONDS. 


SIMONDS SAW AND STEEL COMPANY 
cs} "The Saw Makers” Fitchburg, Mass. Established 1832 
Branch Offices in Principal Cities 
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Gelambia Hee Shot 
Somer consin fy 
Pore colin a nest 
Seton proof scetcane 


Packaged Electrical Power 


FOR long-lasting punch and pep on home, office, work- 
shop and laboratory electrical tasks, use Columbia 
Eveready Dry Batteries. Press the button or throw 
the switch and they respond with lightning speed. 
Open the circuit and the Columbia Eveready rests 
‘easy, recuperating its force and restoring its energy. 


Bells, buzzers, telephones and telegraphs come to 
vivid life at the command of Columbia Eveready Dry 
Batteries. Lights for dark places burn brilliantly. 
Gas engines putt-putt away without a miss when 
Columbia Eveready Dry Batteries furnish crackling 
hot sparks for ignition, Electrical experiments and 
tests are made easily when you have these good bat- 
teries on hand. Industrial and college laboratories use 
them when steady, unvarying voltage and amperage 
are needed for delicate work. 

‘When you buy dry batteries, don’t just ask for “a 
ary cell.” Ask for “Columbia Eveready Dry Batteries” 
by name and get 100% battery efficiency. Columbis 
Eveready Dry Batteries are sold by electrical, hard- 
ware and auto accessory shops, implement dealers, 
marine supply dealers, garages and general stores. 
Columbia Eveready Ignitors can be purchased equipped 
with Fahnestock Spring Clip Binding Posts at no 
extra cost to you. 


Manufactured and guaranteed by 
Nariowat Carson Co. INC, New York—San Francisco 
Canadian National Carbon Co, Limited, Teroste, Ontario 


Columbia 


Dry Batteries 


-they last longer 


—S 

for—aeee ee ee Get 
= Se Sa =a 
E eke Soames ° 


Machining Troubles 
(Conan fon tas) 
tied again with about the ame rm 
torre ante mpeintontet ene 
Seer 
what I was trying todo. Said I shook the 
Tilewsa of US cil al ayers dak 
Siete aeece ae 
aes 

I didn't want to lose my job and, of 
ae reg ee ie eet 
caused by the tool springing and digging 
So er ee oe 
Poesia 
small an overhang as possible, but still it 
proton eerste ar 
oe ocraae 
a5, vie 
oi See 
fl eed 
wero 


2 
wom), row “land,” as 

shown at G, just 

t below the cut- 

ting edge, This 


eaagee 
ONE 
a 
= to prevent 
Sores 
Rez Omteatint ieee Boe 
cols te 
at once and the tool thus dressed produced 
epielae eas 
Feeney of tools a fe 
quent cause of chatter, In lathe work, 
Jong tools often are used as shows Ain 
CL eres 
tool may deflect on account of the prea 
sure of the cut, and by springing back 
ne ut aad by trl a 
shale eee ae 
RR a 
rales mee, the ey 
Saeed gear 
shown at 2, to give additional rigidity. 
By setting the te trifle below center, 
iy er Unrts teebary wea 
i cs mon te tal cee 
pepe barely eee ogty est 
es 
ee icca, asset D, 
paneer 
ee 
ere 
ceed 
ere hae 
rence ae 
ee 
pe eee Ss 


work without dig- roa ta! 

oie a 
number of "long 3 

Slender’ batts to 

rough turn, as 


Fie, & Facing and 
bottoming operations 


shown at A in F 
6 and, following 
the visual practice, 
turned a spot on the shaft and applied a 
steady-rest at B.. When Lstarted feeding 
the tool in the direetion of the arrow, 
‘hatter became apparent at approximate. 
iy the point C.. ‘This chatter increased 
for a short distance and then gradually 
timainished as the tool approached. the 
steady-rest. ‘This was doubtless due toa 
Sight amount of vibration between the 
Steady-rest B and the headstock. 
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Welcome News for 
Gasoline Alley 


‘THe will sound mighty good to you you've been 
Giariyinp alook on Genome! Alley Saath Meck int 
assorted style and misfit wrenches. 

‘You can now have a kit of Snap-On Socket Wrenches, 
the tools mechanics use and recommend, that will 
service your car in garage style. No matter what car 
you drive your Snap-Ons will be especially selected 
Ter your use, Any one of the 200,000 mechanic users 

of Snap-On Wrenches would pick out of 
eee Set the same identical tools that 
it Yor work on your particu 
interchangeable principle of Sn 
you in a handful of units, wrench combinations with 
which you can service your car throughout 
as you can take off rim nuts with a rim wrench. 

Decide now to own this real set of tools. Keep 
your car tightened up—prevent wear and tear and 
replacements of worn parts—be prepared for road 
carergencieal You'll be surpriaod how little «bit 
‘of Sitap-On: will cont yon. 


Snap-on 


'GEABLE 


ITERC! 
Socket Wrenches 


MOTOR TOOL SPECIALTY CO. Distributors 
14 B. JACKSON BLvD., 


‘Snap-On Cabinet is a socket 
wrench expert. He can tell 
you anything you want to 
Tnew about ‘em —eupnly you 


jaSid ie Free illntraed flder and full particulars about Span 
Se se te a 

i er crvicng al om chal hase 

Thay tool from 

Name 

Addeen 
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Anyone can use a 
storage battery now 


CHARGING a storage battery ten years ago was a 
task needing expensive apparatus and the services 
of aspesialit. “Today, anyanecan doitin the home. 
No knowledge of electricity is needed, It can be 


done economically, simply, automatically with 


the New dilent 


CHARGER 


just as more than 200,000 satisfied users of Homchargers are 
doing right now. 

If you are one of the many who envy the results of storage 
battery tubes but think you can’t enjoy them unless you are a 
battery expert, go right out-now and buy those tubes, a battery 
and a Gold Seal Homcharger. 

Here's all you have to do to maintain a storage batte: 
add a little water once in a while (your eye will tell you when); 
charge it regularly. ‘To use the Homcharger, screw a plug in 
any lamp socket, slip two spring clips over the battery ter- 
minals, go to bed and forget about it. Next morning the battery 
is charged, What could be easier? 


HOM 


next room. 

Popularly Priced: buy it at your dealer's for $18.50 com- 
ete; $25.00 in Canada. For radio at its best, use storage 
Battery tubes, any good battery and the Gold Seal Homcharger. 


FREE! Send for our interesting free booklet, “The 
Secret of Distance and Volume in Radio,” con- 
taining valuable information on this subject and 
fully describing the GOLD SEAL HOMCHARGER. 


‘THE AUTOMATIC ELECTRICAL DEVICES CO. 
131 WEST THIRD STREET, CINCINNATI, OHIO. 
Largest. Manufacturers of Vibrating Rectifiers in the World. 


Machining Troubles 
(Continued from page 98) 

I removed the steady-rest and set up a 
follow rest, as shown at D, and still found 
‘more ot less chatter, which was most pro- 
| nounced near the tailstock and gradually 
| diminished as the tool approached the 
| headstock, finally ceasing altogether about 

as indieated in the diagram. ‘This had me 
| puzzled for a while, for the marks on the 
| shaft took the form of a long, gradually 
| diminishing group of spiral lines of eon 
| stantly changing pitch, but finally I made 

up my mind that the peculiarity was 
caused by torsion in the work. The 
| farther away the tool was from the point 
| where the ahaft was driven, the more 

flexibility there was in the shaft, so that 

the resistance of the work to the tool and 
the twisting of the shaft caused the 
trouble. ‘The only remedy was a finer 
feed combined with higher speed. I have 
recently seen a much more pronounced 
‘case caused by reducing with a special 
three-tool hollow mill a 2-in. shaft to 1 in. 
diameter in a single operation with a very 
course feed. 


[ANY men like to use a round-nose 
tool for roughingstock, butsuch tools. 
‘often chatter because of s0'mich surface 
in contact with the work. I saw a man in 
the factory the other day roughing down a 
bar of stock with « round-nose tool set in 
as shown at A in Fig. 7 
(page 98). Of course, the are of contact 
with the work was a quarter circle, as in- 
dicated at 8. "The tool was being fed in 
the direction C and, therefore, the natural 
pressure tended to throw the tool into the 
work. The way in which the tool was set 
and the action produced on it reminded 
me of a man walking along the sidewalk 
pushing a cane before him. It is evident 
from the diagram that this is a very bad 
way to act up a tool. 

If you must use a round-nose tool for 
this Kind of work, set it up as shown at D, 
‘so that the pressure of the cut will throw 
‘it away from the work and not into it. 
Some men use a side tool, as shown at E, 
for roughing down a piece of stock. They 
give it'a slight round on the point # +0 
that it will not leave a surface too much 
like a thread and also vo that it will stand 
up better. This will answer very well for 
large stock reductions by using & very 
fine feed and comparatively slow speed. 

A better way, however, is shown in the 
diagram at G, as a heavier feed can be 
‘used with this type of tool. Tis best to 
set the tool on center or slightly below it; 
jit should never be set above center. 

In facing a steel forging or casting, a 
wide tool aften can be used to advanatge 
‘with a comparatively coarse feed, as in- 
dicated in Fig. 8, if you set the tool from 
to If in. below center, as indicated at A. 
‘This gives a better cutting action because 
the metal is removed by a shearing cut. 
Any tools used for facing euts will remove 
‘metal faster and produce a smoother sur- 
{ace if shearing ext can be used. A face 
mulll, for example, having teeth 34 in. 
ahead of center will da. better work than 
‘one with teeth cut on center. 

‘I remember a facing job on malleable 
iron where 1 had oceasion to. use a face 
and bottoming mill on a turret lathe, as 

(Continued on page 102) 
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INTERNATIONAL PRIZES 
Fist Prize 

$15,000 Model 
Two SrconD Pu 


‘Two Firrt Prizes—1 Boy—t Girl 
$300 sSeisrtinie Agri cdi St 
Two SixtH Prizes—1 Boy—1 Girl 

$300 tira demi a 


fege'oe Uniecny ot ncepeed 


ye ep fe edd 
Ein Sates es cree eae 


Have your child go to the local electrical club or 


Teague, or to the office where you pay your electric 
light billsand get free, the “Home Lighting Primer.” 


—Ic tells how to win this $15,000 electrical home o 
college scholarship, contains a complete illustrated 
series of simple lessons on better home lighting and 
fally explains both the local and the international 
phases of the Home Lighting Contest activity. 

Watch for the announcement of the essay contest in 
your tow. — Any school child, ten years of age oF 
‘older, may compere. 


Better Light—Better Sight 


‘The Home Lighting Contest is designed to teach the 
public, particularly the young generation, more about 
Heecrric light, and how fa their daily lives 10 properly 
tse itso that in future years there shall be less eye crouble 
and better general health. ‘This activity has the support 
of our leading educational and health authorities. 


Your Local Electric People Will Help 


The Electrical League of Club, of the Electric Light Company 
serving you will lay enter your tldren inthe Home Li 

ing Contest supply them with the “Home Lightn, 

tell them what to do. ‘There will be local prizes and the winaing 
hilicea wil be contestants for the inreroadonal prizes—the 
$15,000 decries! home and che university scholarstips. 


Be sure that your children enroll for the exey contest as soon 
2s is announced in your city cr town. Watch your home paper. 
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General Motors 
Trucks 


The Guarantee of 
Better Haulage 


Ownership of a GMC truck is a guarantee of 
uninterrupted, economical haulage. 

Not alone because GMC trucks are built of the 
finest materials— 

Notalone because they embody exclusive features 
ote design ats mare them operate cheaper, weer 
ger an low every wearing pert to 

renewed indefinitely— 

Not alone because their list price is lower and 
represents the actual cost of building plus a fair 
profit only— 

Not because of any of these individually, but 
because together, they provide every quality 
essential to profitable trucking. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 
PONTIAC, MICHIGAN 


Stripped Drafting Instrument 
Nut Replaced with Babbitt 


BOUT four years ago, when the nut 
‘on my bow dividers wore out, a 
friend suggested that I pour a new nut 
out of hard babbitt, We made a small 
wooden mold as shown and poured the 


essen wr 
WOOTEN WoL 


babbitt around the serew. A little coaxing 
loosened the babbitt from the screw, 
| and the nut so made has been in use 
ever since.—F. N. C. 


Driving Nuts Rapidly 
| RECENTLY wo had a large number of 
‘bolts on which the nuts had to be 
driven close up under the heads. Aa the 
‘cost of screwing them up by hand was 
prohibitive, a driving tool was made as 


shown, — With 
this we com- 
‘the work 


which 


bushing, 
first wan drilled 
out to clear the 


dogree taper. Six 
slots were cut, as indicated, and the bush- 
ing was held in the chuck of a lat 

‘In use, the nut was started on the bolt: 
by hand, and then held against the 


When square nuts are used, it is 
necessary to use a bushing with only four 
slots. —K. H. Kasren. 


Machining Troubles 
(Continued from poge 100) 
indicated at B, The mill was about 3 in. in 
diameter and had 12 teeth cut on center 
with a 3¢-in, radius at the end, The hole 
previously had been bored and rough 
faced and there was no trouble about: 
‘these operations, but when it came to the 

final facing and cutting of the 

found it almost impossible to 
mill take hold, even with all the pressure 
I could apply to the turret-feed 
wheel. AIl'T could get was 
Zetion, producing the chip ina fine pow: 
der, and an occasional chatter. 

T put my wite to work and decided that 
the mill would not cut because each tooth 
had nearly 1 in, of surface in contact 
with the work, i2 in. for all the teeth, 
Ccuivalent to a cat nearly at wide as this 
and requiring more pressure than I pos- 
sibly could apply to the hand wheel. I 
took out the mill and ground away the 
cutting edges on every alternate tooth, 
leaving only 6 cutting tooth. After doing 
this I had no further difficulty, as the mill 
tut freely and gave a smooth finished sur- 
face. Ihave ha imilar experience since 
that time with other tools and the experi 
ence gained on this one job has helped me 
materially on others. 
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Clever mechanical contrivance 
makes cold radiators HOT 


\T LAST steam has conquered its greatest enemy—cold air! 
AX newly perfected and improved air valve, known as Araip, 


has been produced after many years of experimenting in the In- 
stitute of Thermal Research at Buffalo, N.Y. This valve not only 
rids steam radiators of cold air under all conditions of operation, 
but automatically prevents the escape of the steam itself. The 


result is hot radiators, 
Installed by anyone in 2 minutes 


—and works without adjustment 


No tools are needed to install Arrim. It is made to fit the same hole 
provided for old-fashioned air valves, and is tightly screwed on 


in a few seconds, 


After that, it need never be touched, There 
isnothing to adjust and no one can tamper with 
it. Air works automatically and permanently 
to keep the radiator hot. 


‘Why many radiators 
are half cold 


Coming up from the boiler, steam pushes cold 
air ahead of it. Unless the air can get out, it 
fills the farther end of the radiator, and acts as 
a wall to keep back the 
steam. Hence many 
good radiators are con- 
| tinually half cold. 


HyouexamineA:mivclose- 
Jy, you will notice a tiny hole 
at the very top of its nickel- 
plated cone. Out of this hole 
the air can pass freely, until the radiator is full of hot 
steam, But this is only half the story. 


Almost human intelligence 


‘The moment that steam fills the ra- 
diatorand enters Aimip’s inner cham- 
ber, a remarkable contrivance shuts 
the door of escape, and holds back 
the steam. This operation is con- 
trolled by a sensitive little float 
which expands under the heat of 

feam, and forces a pin up into the 
vent-hole—making the valve absolutely 
tight. 

‘Water, always present in steam pipes, will 
very often get into the chamber of the air 
valve. This menace has been foreseen and 
provided for: the float rises on the water and 
immediately shuts the vent. A glance at the 
illustration of Auap will show you the ine 
genious syphon-pipe which draws the water 
back into the radiator. Because the valve 
chamber is free from water, the path of es 
cape is always open for cold air. 


SEND COUPON with $1.60 and watch AIRID work 


Aino is guaranteed by the American Radiator 
Company. The only way to appreciate how differ- 
ent it is from all other air valves is to see it work. 
‘Try it on your coldest radiator; transform your 


and your first Ati will come to you by return 
mail. Your heating contractor can sell you more 
Agups at the same price, after this one has 
demonstrated it 


ted its magic power to make a cold 


chilliest room. Fill in the coupon, attach $1.60, radiator hot. 
2 
- 
Made and guaranteed by the 77 Banco 
AMERICAN RADIATOR COMPANY _~ COMPARE 
Sold at all heating and plumbing shops 1807 Bimwood Ate, 


AIRID 


oe 
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Toanorrow? s Telephones 
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So vital a factor has the telephone become in American life that 
the demand for it would undoubtedly grow even without increases 
in population. New businesses are founded; others expand. New 
homes are established in town and city, in suburban dwellings and 
apartment houses. 

To meet the needs of America, to-day and to-morrow, with the 
best and cheapest telephone service, isthe responsibility of the Bell 
System, ‘The telephone will grow with the population and prosperity 
cf the country, and the plans of to-day must anticipate the growth 
of tomorrow, 

“The service which is given to-day was anticipated and provision 
‘was made for it, long in advance. Money was provided, new 
developments were undertaken, construction work was carried 
through on a large scale. ‘The Bell System, that is, the American 
Telephone and Telegraph Company and Associated Companies, 
hhas continuously met these requirements. It has enlisted the genius 
of technical development and the savings of investors for investment 
in plant construction, 

Over 315,000 men and women are owners of the American 
Company's stock and over half a million are investors in the securities 
cof the System. With a sound financial structure, a management 
which is reflected in a high quality of telephone service, the Bell 
System is enabled to serve the increasing requirements of the 
American public. 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


and Pattern Book 


By Hall V. Williams 


A handbook giving a peatical 


Rpeand jan 
yout anda 


vee hana 
if 


cooseocr 
pate =o 
ett : 


Hige work ses tS tabi od 


The New Tinsmith Helper 


ving practical explanation, of 
Bole peemetsSl enth ethe frelon a ea, 


| 
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How to Solve Milling Problems 


with a Dividing Head 


‘When the index head is connected by suit 
able gearing to the feed serow of the table, 
the movement of both will be positive and 

cutter in contact with the work will cut, 
‘spiral or helix around the circumference 
of the cylinder. 

‘The gearing to do this class of work is 
found in tabulations provided with the 
machine. ‘The table is swiveled to 


o 
angle given for the helix angle clearance, 
right or left, depending upon the spiral 
being cut. Each successive cut must be 
indexed by hand as for plain indexing; 


this is governed by the number of divi- 
‘or teeth to be cut. 


When a spiral is being cut, the index 


| plate rotates with the work. Tt should be 


held stationary when indexing the teeth 
and the cutter brought back to the start 
ing point before turning for the next cut, 
To do this, drop the back lock pin into 
place while turning the crank and release 
it before starting the cut, 


“THE principe of milling spirals in based 
upon the relation af the lead or piteh 
of the spiral to be cut with the lead or 
pitch of the feed serew of the table and it 
always signifies the distance the table will 
advance in one revolution of the index 
head spindle, Leads from about 3 in, 
up to 60 in. can be cut with the average 
index head. For special leads it is some- 
times necessary to provide special gearing 
fo use compound gearing, Spiral milling 
in confined mostly to the grooving of eut- 
ters, reamers, twist drills, taps, spiral 
fears, and similar work. 

Figure 5 shows a cam milling job. In 
this work the head is geared the same as 
{or spiral milling when the cam has a u 
form or constant rise, and the lead 
varied by changing the angle of in 
tion of the head. ‘The cam is al 
turned back to the starting point for each 
new cut in order to keep the back lash in 
‘one direction all the time. When possible, 
set the cutter to mill on the under side of, 
the cam. Tabulations usually are fur 
nished for finding the correct gears and 
angles for various cam rises or leads, 

Differential indexing is used to extend 
the range of divisions beyond the limits 
of the available index circles on the plates. 
It is about the same in principle as com= 
pound indexing, but it cannot be used for 
spiral milling work. More than 2000 
divisions are possibie with this system, 
whereas 380 is about the limit when using 
the index plates. Differential indexing is 
accomplished through a combination of 
fearing whereby the spindle of the index 
head is geared to a worm wheel shaft and 
connected with suitable idler gears, ‘This, 
system can only be used with the head in 
a horizontal position, as it requires a gear 
‘on the spin 

‘Some milling machine index tables are 
very complete and contain all the neces- 
sary information in regard to placing the 
gears in the right place, and generally. 


inn ta, Co senha a | FS iar ene two examples of typical 
ie - problems, When there is no gear indi- 
I CONN EE cated in any of the columns of the table, 
i! BAY Popular Science Monthly | *« insesng is plain. Where gears are 
wns (Continued on page 108) 
‘ 25 | 250 Fourth Ave. New York City 
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LOOK FOR THIS STAMP—"GEO. S. PARKER—DUOFOLD"—AND DON’T LET IMITATIONS DECEIVE YOU 


Pulla Good One 


When You Write-—or Lend 


A Pen You Need Not Apologize For 
Never Failing —Never Ailing 
A Point the Other Man's Hand Cannot Distort—Jewel-Smooth—Guaranteed 25 Years 


ILL a good one—meet the world on ever 
Docield isthe pen with which Succes 
‘pens, thousands per day. 
Fer sclely to have this mper-writer is worth several et priced 
trom the high nvinic valoe ol the Doll ie Is balanced evmmety and 
fewelmmceth poineeedy the hend,abolah resance and give one that ed 
mucin geo write (25 
Not only this, they bring to the hand that speed and character which win 
‘with the word’ And wherever you car this Wace dpped lacqoer ed bess? 
Teves sion nd repact A cler that mala a hard pea lon 
fn Oversize bere which olde that extra ink that jut ike money the 
Bink when you need 


For today Parker 
it's replacing old 


Lrigned 1067 checks with one filing of my Duolold in just the. 30 in,” Cezien, 
‘writes an executive ofthe Puble Securities Corporation, Lox Angele. Daal 

‘YetPatker Dolo net only carries ink to spare, this Oversize bare forms ey 
‘a man sie grip that can’t cramp your styl or your fingers as does.apen too small. 7 

A suretire writer on account of the “Lucky Curve” feed. A dean pen to Je 
carry and handle n account ol the double sleeve othe Duo Sleeve Cap. Fill pas 
{by simply presing « Baton, capped inadethe barrel where itcan'tabigure except or ine 
the beauty or cach onthe cleching. And filles lien than the usual pen. 5 


Any goed pen counter willl you this Parker clamic on 30 days’ approval 
‘—blacktiped lacquerred or ashing plain black. Step in and gecit. And 
come out and pul a good ene. 


‘THE PARKER PEN COMPANY - JANESVILLE, WISCONSIN 


LA 
Parker : 
TER, eithStzy $10.50—Perker Duofold Ductte—$8.50 


prone 
Duojo iam 
Ba 
With The) 25 Year Point 
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A bigger hold! 


Compare it with the hold 
on old-type shaving sticks 


ILLIAMS Doublecap ig the newest 

thing. in shaving. sticks, Te does 
away with slippery, fingertip holds. 
Gives you a handle 
fingers around. And from fro €0 13s, 
Sout twhen the soap fs but a thin wafer, 
Ske Doublecap hold remains the same. 
seDoublecap at 35c sa pecea- 
sunene Wheathecripnalioad 
it a Doublecap Reload, 25 


ja cath weap YOU 


a Ane ccke Then take your brush. 
Kostancy Villows of thick, 
Spey hd 
ills can sive i 
Tesoftentany beard quick 
icy makes your skin pli 
Sehr and reso 
fenves your face feel 
Ed'glove 
‘Complete Doublecap i 38e; Double 
cap Reload, 250 
‘THE},S. WILLIAMS CO. claro, Conte 
He} 


‘Willams Co. (Canads) Lid. 
rie Sever Moneesk 


Two Boring Tools that Aid in 
Heavy Work 
FOE boring large cored holes with a 
horizontal boring machine, the tool 
shown in Fig. 1 i well adapted. It is 
provided with two high speed toolbits, 
held in place by setacrews. This holder 
| may be drilled to receive four tools, if de- 
sired, as in many cases two extra tools will 
o better and faster work. 
| "tthe holder should be a sliding ft on the 
| bar and fastened with a setscrew. Place a 
piece of round brass under the setserew 80 
That the bar will not be marked. If the 
‘tool is to be set to a certain size for dupli- 
‘cating the same hole in many castings, the 


16 row won sored art. 


wor seen. 
SreeceareaT 


oH) 


prot ‘curtiwa eDae 'anove cena 


‘Tool for boring, tarwe, cored. oles 
Ta a Thog-none” dit for deep eles 


cutters may be set and ground to the re- 
‘quired size in the grinder. 

Figure 2 shows a design for a deep hole 
drill, of "hog-nose” drill, as it is some- 
mes called, ‘The body, including the 
shank, is made of cast iron for holes of 
Targe diameter. For holes up to 3 in. 
steel may be used. 

‘A pocket is milled in the front left-hand 
corner to receive a high speed steel cutter, 
which is fastened to the body with two 
cap bolts. An oil tube is fitted to the 
body to supply oil to the cutter when 
working in steel. 

For unusually long holes a hollow bar 
fs used and the oil is pumped through the 
bar. Where a solid bar is used, a groove is, 
cut on the outside of the bar to receive & 
4-in, brass or copper oil tube. 

"The body diameter of this type of drill 
should be about .010 in. smaller than the 
Ginmeter of the hole. The cutter is 
{ground for size in place and on centers, 
‘and is relieved for side clearance. 


Doublecap 
Shaving Stick 


she maar ofthe fons Wil 
Prenat Selene met eviatse 


Solving Milling Problems 
(Continued from pa 
shown, the indexing is differential or com= 
pound: for this, all that is necessary is to 
Fnd the gears having the number of teeth 
dicated and place them in their proper 
lace aa shown, select the correct index 
‘and index with the crank as in 
plain indexing. 

‘The use of the universal index head 
covers a great variety of work and is 
capable of solving many intricate prob- 
{ems in tool and jig making. Tt is one of 
the most interesting and absorbing devices, 
found in the shop and is worthy of the 
best attention and study of enterprising 
young mechanics. And when once its 
Fundamental principles are understood, it 
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will be no longer just a box of mysteries. | 
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| a 7 
World Battery 
eres 


Pattee 
beiiocgred 


cay fo 


tito "Bhaer dct fo 3 fi 


S773 gen peat acataen 
SRL ab ot ASTRA etre atin, 


een 
PSs Ss rasa. Tao 
EARN MONEY IMMEDIATELY = 
WE FURNISH EQUIPMENTTO STATE 
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‘THIS BATTERY WILL 
MATERIALLY REDUCE 
YOUR OPERATING 
COSTS ON HEAVY 
CURRENT SETS 


New Heavy Duty 45-volt “B” Battery No. 770 


Extra Large Cells— 
Extra Long Service 


Fox maximum “B” Battery economy, use this New Eveready Heavy Duty 

4s-volt “B” Battery, in the following general cases: 

1—On all receiving sets operating at 90 volts or more, having four tubes 
without a “C” Battery, and all sets having five or more tubes, with or 
without a °C” Battery. 

2—On all power amplifiers. 

3—On all sets that pull heavy currents from the “B" Battery. 

Under the above conditions, the New Eveready Heavy Duty 4s-volt 
“B” Battery will give much longer service than the 45-volt "B™ Battery 
of usual size 

If your receiving equipment falls under any of the above classifications, 
you can make a big sving in “B" Battery costs by using this New 
Eveready Heavy Duty 45-volt “B” Battery No. 770. 


Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Ixc. 
Headquarters for Radio Battery Information 
‘New York—San Francisco 
Canadian Naticosl Carbon Co, Linited, Toeanta, Ontario 


Ayes tacery poem, wie #9 Me. GC. Poem, Mame, Rao 
hn Nea Con fests Thru Aves Lomein yw Fok 


> EVEREADY 


Radio Batteries 


~they last longer 
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p Filing Costs Cut by Use of 
— Lathe Attachment 
for the By Frank N. Coakley 


SUPER- Wea op. the homemade tng 
HETERODYNE 


machine illustrated will be found a great 

saver of time. It is designed to be driven 
Receptrad Parts are 

engineered to Super- 


by a lathe, and the construction is simple, 
strong, and inexpensive. 
"The main body is a piece of oak 3 in. 
thick, 744 in, wide, and of a length to suit 
Heterodyne standards the width of the lathe bed. ‘The erosshead 
under the personal su- is made from a piece of 134 by 13s in, 
# B steel, 314 in, long. ‘This block is slotted 
pervision of Lieut. View as indicated to allow the erosshead block 
tor Greiff. Their effi- 
ciency and _ perfect 
construction combine to 
produce a Super-Het. 
that is unsurpassed. 


£5 alas init andi i as sted onthe 
Auezerdne getter 

FREES 2222 
|your dealer'snnme and nddress 


‘opposite side to fit a 34-in. square bar. 
‘This bar, which is fastened securely to the 
Oxcilo Coupler—masl- Otter RECEPTRAD parte for the Super Tuned Filter Coupler— 
Heterodyne are te tow lus colle, sw 


-in. 
2 RFLIT6 Trnlormery—Range 5025 M. mates 
PRET Ty ange S028 M. iarly tuned to core: 


in the two solid “dead-eye” bearings, 
which are standard bearings and can be 
purchased at low cost. ‘The bearings are 


spond withintermediate eT] 
‘through loop, while the (frequency transformers 
‘ther feeds Tes eneray Dest range. No tere ‘i 
totirat detector. Price, ference “Beal sectiv= 


ine for comlite Heraare and ty. Price, #7 
sd pricts on indieudwal tom am 


RADIORECEPTORCS? §=§=© 


59 BANK STREET NEW YORK CITY geese. 


rout and left-hand views of the filing 


Reason No. mocap as 
for Specifying feral eae 


‘The upper end of the 2-in, bar is 
Arilled to receive the end of the file, which 
js held in place by two small setscrews. 
Back of the crosshead and fastened to the 
main body is a brass plate against which 


‘A — 
SINGLE ~HOLE MOUNTING 


SUPERIOR CONDENSERS 


leg. of the angle. 


Just ONE Hole to Bore "The table is a piece of 3/16- or 3¢-in. 

en plate smoothed and polished on the upper 

THE only condenser that requires the dling of furface. A slot is provided to allow the 

just ONE hole. You can't spoil the pane. No file to pass through. To the under side 
ibility of mounting eerews pulling plates out of BORNE ONE HOE fof the table a three-cornered piece 

ligament. All types of Rathbun condensers Fiveted with countersunk rivets. A round 


Seat Se capraromen po er deveoped WF setae fastened with a nut to the table bracket 


fesearch in the principles of ‘varal neers, Min ‘This arrangement allows the table to be 
frum amount of pure Bakelite used, consistent. with aavusrats sr tilted. 

strength, to insure low dielectric los. No current through ‘The machine is fastened to the lathe 
bearings. In Combination 


‘ypes, vernier and main rot bed with a hanger screw and a piece of 
shafts absolutely independent, impossible for one to move flat plate. 


iheotie, Nowland ec ES 
res sch hing a3 wondeser being just good (rhe gach ot asin 6 own 
as iedbun without theve important advancages 2,in, A lancer ox shorter stoke may be 
tection in or out, Ifa much longer stroke 

{Sused, the bearings will have tobe farther 

: apart. 
Se ie me for locating holes ac- 
Prices for 3 to €3 Plate Types $1.00 to $6.20 ‘Time hese maectiod for eee wilt be. 


curaceiy in gs and, die ill be 
in an art 1. Wheeler, 
ry RATHBUN, MANUFACTURING ¢ CO., INC. plalned tn can article Oe Ecice. 


(except the No. 3 plate Vernier) are interchangeable in the extension projects from one side of this 
same hole, Alterations in. the circuit are thus made Mieco piece and is threaded so that it can be 
| 
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[AGNAVOX RADIO VACUUM 


for 
critical of adjustment either as to plate or fla 
ment. Filament consumption one quaner of an 
pene, 

‘The most notable feature of the new Magnavox. 
Radio Tube consists in eliminating the er. 
Unlike che ordinary storage battery tube, Mag- 
navox Tubes givethe electronsan unobstructed 
passage between filament and plate with the 
zesul chat the Magnavox has less than one half 
the intemal eapacityofother tubeselsimibe type. 


POPULAR SCIENCE MONTHLY 


[E engineers who developed the 
famous Magnavox line of radio 
reproducing and amplifying equip- 
ment have now produced a vac- 
uum tube equally distinctive and 
successful in its own field. 


One trial convinces the most exacting user that 
the Magnavox will replace ordinary tubes to great 
advantage in any receiving set, 

Magnavox Products 
Reproducersof electro-dynamic Power Amplifiers for audio- 


and semi-dynamic type, for all frequency amplification, one, 
‘vacuum tube receiving sets; ‘two, and three-stage; 


$25.00 to $50.00 $27.50 to $60.00 
Combination Sets combininga Vacuum Tubes: A storage bat- 
Reproducer and Power Am- tery tube of new and approv- 
plifier in one unit; ed design for all standard eir- 
$59.00, $85.00 cuits . + $5.00 


‘Magnavox Radio Products are sold by teliable dealers every- 
where. If unacquainted with the Magnavox store in your 
italy wciaras eased 


The name Magnavox is your as- 
surance of quality and efficiency. 


THE MAGNAVOX CO., OAKLAND, CALIF. 
‘NEW YORK SAN FRANCISCO 
Conadien Distributors: Peckins Electric Limited, Toronto, Moatreal, Winnipeg 
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TRIMo 


The PipeWrench 


For Men Who 
Love Fine Tools 


It’s good to grip a TRIMO. 
You feel ready for any job, it’s 
such a finely built, powerful, 
capable wrench. 

‘Here are some of the reasons 
why Popular Science Institute 
of Standards endorses the 
TRIMO and why you'll find 
it one of the best tools a man 
can own: 


Dec ne je nd 
eet arin aia at 
Strip-Proof Threads in nut and 


in movable jaw, rounded top and 
bottom, guaranteed not trip oF 


Nut Guards to keep adjustment 
perfect when working in close quar- 
ters. 

Insert Jaw in handle. Can be 
readily replaced when dull or worn, 
‘making the TRIMO the most econ- 
‘omical wrench, since it lasts longest. 

‘You'll find’ the TRIMO Pipe 
Wrench one of the most serviceable, 
likeable tools you've ever used. 

Ask your dealer for a TRIMO. 
Accept no substitute. 


NOTE: When you ned » Mon 
Women Oiale Wirmek Move 


Cutler sak to sens TRIMO ad 
Judes" tor'yourtait"an to goalie 
7108 


TRIMONT MFG. CO. 
ROXBURY, MASS. 


How to Fit New Piston Rings 


“ 'Y OLD 1917 
bus runs like 
a topsine I « 


put in those new rings 
According to the directions you gave me 
last month,” said a friend the other day. 
‘Several of my neighbors had tried new 
rings that did not seem to do much good. 
T hunted all over town and finally did find 
them. had to get .007 in oversize on 
the width, as the ring grooves were worn 
tapered, and Thad a time to fit them, but 
T finally got them fitted and now I have 
to keep the brakes on most of the time 
to hold the old wagon 

‘This literal repetition of the owner's 
statement tells the whole story. Here is 
fan owner who likes to maintain his ear 


that of fitting new 
ings Into piston 
grooves worn tae 
ered by long ser- 
vice. In the service 
garage, it is likely 
that. the pistons. 
would be discarded 
in favor of new 
ones, and rightly 
0. At least the 
ring grooves would 
be trued up in a 
lathe or with a 
‘special tool. 

‘The first. thing 
this owner did was 
to find the rings he 
needed. It is easy 
to find rings hav- 
ing the proper 
oversize when con- 
sidering cylinder 
diameter, but a 


bit harder to find 
the ones with the 
oversize on the 
‘width, and in this 


Having the rings, he then proceeded to 
fit them. 

‘The most important consideration in 
fitting rings is to have a ring that lies in 
perfect contact with the cylinder walls. 
‘The next is to have a ring that fits the 
piston groove, and the third consideration 
is to have a ring in which the end clearance 
is not excessive. There are others, but if 
these three have been met satisfactorily, 
the owner is reasonably sure of a satis- 
factory job. 

First, remove the pistons and connect- 
ing rod assembly, being careful to main- 
tain all shims and bearings in order. Next, 
use three thin strips of steel to slip under 
tthe rings and slide them from the pistons 
—hacksaw blades or old case knives do 
nicely. Remove all earbon deposits from 
the piston-ring grooves and clean thor- 
oughly. Inspect the rings and grooves 
for evidences of wear. If the grooves are 
worn tapered, have them trued up on a 


By Ray F. Kuns 
Author of 
utomotive Trade Training” 


Grinding # rine. testing it for width and 
Scocentnity, and ling ito Bt the groove 


lathe oF with a piston- 
groove cutting tool, or, 
{ailing this, observe the 
instructions given in 
detail below for filing to 8 fit 
Estimate the oversize of the cylinder 
diameter, Unless previously rebored or 
reground, this may’ run from .005 to .010 
ins Use a feeler gage to learn the amount 
cof wear in the piston-ting groove; the top 
fone usually has most. From these figures 
Corder the rings. As to what type of ring 
to purchase, that islargely a matter of per~ 
sonal opinion—one piece, two piece, oF 
three piece; bevel, step, or patented joint 
the’ success of the Tings rests in the 
three points mentioned above. 
‘With the rings at hand, test them to 
sce that they are properly oversize and 
not too large, oF that too much 
work is required and a fit is 
impractical. 
Knowing that they 
are the proper size, 
they are fitted. t0 
the cylinder’ they 
are to be used in. 
This means. fing 
theend joints until 
the proper clear- 
ance’ is. obtained. 
When testing tho 
ring in the ‘tylin- 
ders, hold drop- 
light under them 
and note if ‘they. 
Tie in even contact 
with the eylinder 
walls, It they do 
not, itis useleas to 
attempt to fit 
eile 
le rings may 
be lapped to a fit 
with ‘the eylinder 
walls, that i not 
always. advisable 
‘The beat fit is ae: 
cured when a 
Tathe-finished. ring 
has been properly 
pened or has 
Proper tension to 
fit "the cylinder 
walls at first hand, 
When the rings lie against the wall 
properly, the ends. are filed to allow 
proper clearance between them. ‘The top 
Fing has 002 in. allowed for each inch of 
piston diameter; the lower rings hal this 
Amount, Next, St the ring to the piston- 
Fing groove, fitting individual rings to 
{individual grooves, and maintaining them 
in that post 
‘The first step in fitting rings to grooves 
is to roll the ring around the piston with 
the outer edge of the ring in the groove. 
Ifthe grooves are true, practically all the 
fitting may be done in this fashion. 
Where the grooves are tapered, the 
first step is a8 above, and if the’ ring 
should be too wide, reduce it by means of 
4 piece of emery cioth laid ona piece of 
plate glass or other true surface ‘until it 
Just starts to enter the groove. With a 


(Continued on page 112) 
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Make the 
World of 


Music Yours 


HEN a famous soprano sings the 
Gypsy Song from Carmen, hear it in 
‘your home exactly as she sings it. 


Through Music Master, the musical in- 
strument of radio, let her voice be crystal 
clear. Music Masren gives to radio life and 
beauty, lending a wholly new charm to the 
wonders of the air. 


Music Masrer is not just « loud speaker 
is a true speaker, a char speaker, a 
ing musical instrument. 


Radio impulses entering the sensitive pre- 
jon instrument in the base are tran: 

into sound waves, undistorted and faithful 
to the original voice or instrument, In the 
tapered tone chamber of cast aluminum 
these sound waves grow clear and bell-like 
and, finally, the full, mature tones pour 
forth in rich resonance through the Music 
Master amplifying bell of natural wood. 


Your dealer knows. Have him send you a 
Music Master to be proved with your own 
set. 

Dealers Everywhere 


§usic Master Corporation 
Auta and Dotrtbaters of High reds Rade Aoparaton 
10th and Cherry Streeta 
ies PHILADELPHIA. Pu 


Connect Music Masten V4.ineh Model, for 8 
in place of headphor the Home 30 

21-inch Model, for $3 & 
No batteice required Goneeree and 39 


No adjustments Daneing 


RADIO. REPRODUCER 
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Neo! 


Here it is, your 
handiest file. Just 
what you've wanted. 
The only file of its 
kind, 


It files everything, 
sharpens anything 
with its two faces: 
double-cut (coarse) 
‘on one sides le 
cut (fine) on ot! 
side. Two files in one. 


. 
All-Work 
File 
with sheath 
vee 8 PO 
Handle, forged 
of ie te four hand, 
guides your stroke, saves 
your knuckles, makes 
ba eon 
Carry Plumb All- 
Work Tie in youre 
feo poet 
Sheathcomenich 
feectheteeth rom 
Silwcee 
cto wane tie 
Seeds Loose, 
forgot ates 


foraherpen yout 
knives and your tools 


The better hardware 
merchants, who sell the 


Ttrese good things have 
Plumb All-Work Files 
for you. 


Only 


35%, 


(Gbe west of Rocky Bis) 
It’s no trouble to 


Geer ame Ale 
mail. Your money 
if you wane it. 


FAYETTE R. PLUMB, Inc. 


How to Fit New Piston Rings 
(Continued from pase 110) 
taper of the ring groove. To test the fit 
fof the ring it will be necessary to slip the 
ring onto the piston in its natural position 
rather than by the rolling process. 
‘Make quite certain that the piston ring 
‘will go into the groove at every point a 
Gistance to allow it to come fush with the 
‘outside of the piston. In all cases this 
must be looked to, or scored and frozen 
‘and cylinder walls will result. In 
Tact, it i well to measure the thickness of 
the new rings and compare it to the depth 
of the groove before starting work. ‘There 
should’ be at least .005 in. back of the 
ring and .001 to .002 in, clearance in the 


Place a pint of oil in the first five gallons 
‘of gasoline, and while the engine is run~ 
ning in, squirt a gunful of oil into the air 
intake of the carburetor each 10 or 15 
minutes, After two or three hours’ run- 
ning, the oil should be drained and new oil, 
tused. Drain again after from 200 to 300 
‘miles and after each 500 thereafter. 


Cheap Captive Golf Tee 
MOS? otters who use a captive golf 

tee haye to buy a new one every 
few weeks. They either are left behind on 
tthe tees or are broken. 

‘Although they generally cost less than a 
dollar, some golfers 
who are thrifty and 
like to make things 
may be glad to learn 
how to provide 
themselves with tees 
that cost practically 
nothing. 

‘As will be seen in 
the accompanying 
illustration, the tee 
is made from an old 
cork stopper, a lead 
dress weight, and a 
few inches of string. 

‘The small end of 
the cork is counter- 
sunk to afford a 
better seat for the 
golf ball. A. small 
fhole is made for the string, a knot on the 
fend keeping it from pulling out of the 
cork, ‘The other end of the string is tied 
to the dress weight, and the captive tee 
isfinished. Roor, Fall River, Mass. 


HOME, MORKSHOR features sched 
‘uled for early publication include: 
How to Duplicate an Early American 
‘Arm-Chair, Lighting the Attic, What 
ou Can Bo with a. Vise, Timing Autg 
Engine Valves, iy Constructed 
Smoking Stand, How to Make Rush- 
or Flag- 


com’ Chair Seats, Duplicat- 
Scfeen, A Handy Spice Cabinet, Secrets 


How the homemade 
een ie coneracted 


‘Screen, 
of Varnishing Furniture Successfully. 


ONE PIECE STATOR 


‘One of Several New Features 
iin Four New Types 


U.S. TOOL CO., Inc. 
127 Mechanic Street, Newark, N. J. 


Mira. of Special Tool 
Automatic Machinery 


STivs So Handy 


FOU will say 90. just, ay others have 
‘a soot aa you see the Simore wreW= 
driver or combination ‘ksile and nerew= 
‘Nov ti haw three screw: 

‘driver, blades, § 


Saye" ltt Vo scree laden 
ads lsh tnuvualy "asta around the 
tee or ean or oa camping ti. 
Minds are ected and rod r 
Maer arr ritstchalt Sag ean” bea 
Gr misplaced, When in pl of se the 
Gasset tes Sef’ ale 
Seer Speen Fa, 

Titer $180, and No, 12 fa 


tee a 
ae res 
ted cael Psa Note anda 


THE SIMON & SKIDMORE MFG. CO, 
Dept.s-10 Santa Ana, California 


the ‘Just 
‘us your name and address aid sy which 
GF These helpful books you want —re. 
Wate NOW. 


“WONDER” COLD PIPE, 


suaemcan rire oexcind MACHINE 69 
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Clear Resonant 
Radio Tone 
sttach the Radia: 


go New Twin -Feature 


RADIO LOUD-SPEAKER 


HERE have been “horn 

type” Joud speakers, box 

loud speakers, cabinet loud 
speakers—but never before in 
the history of Radio has there 
been such a sensationas 
the RADIALAMP. It 
is a loud speaker. It is 
a library lamp. Also 
it is an indescribably 
better loud speaker, from 
the perfected unit in the 
base, to the taut parch- 
ment shade that gives it the 
flawless, human tone reso- 
nance. "And it is an in- 
comparably more beautiful 
lamp, from the artistic cast 
metal stem to the light 
mellowing shademadeof spe- 

ly selected parchment. 


ite 


& 


#F, 
3 


L 
¥ 


Two Superior Features 
For the Price of Either 

‘As a loud speaker alone compare the 
RADIALAMP with any of the old- 
type horns. Examine it carefully—see 
‘the latest scientific prin- 


Radio horn. From 
the loud speaking unit con- 
cealed;in the base the tone 
is amplified “through the 
tapered’ tone chamber to 


the “sourid mirror” in the 
top of the'shade. “Here it is 
‘Sus | deflected “into the parch- 
"Z| ment shade through the 


warm air which is kept ata 
uniform heat by the light 
globes. The sound waves 
are intensified by the warm 
air which greatly increases 
the purity of the tone. 


hts, 


ON SALE AT LEADING RADIO STORES EVERYWHERE 


LOUD SPEAKER 


RADIALAMP 


that make it a su-: 


Even if you already have an old-ty 
loud. speaker you will also want the 
RADIALAMP for its beautiful music 
and its excellent reading light. You 
can put it in another room—if you 
wish to. Easily connected by a long 
Wire to your receiving sef.~ 
Step in to your dealer to-day—see the 
SDIALAS IP for yourself—you will 
be won over instantly by its astonish- 
ing beauty—it will positively add to 


the grace and charm of the already 
lovely furnished home. As an art piece 
-you will see that it is in a class by 


If, and the price—the RADIA- 
LAMP is a superior lamp and loud 
speaker for the usual price of either 
one. If your dealer hasn't it, just fill in 
and mail the coupon. — It’ will bring 
you complete information. 


Radiolamp Company 
Dept. 210, 


age complete Information 
sober EABIALRAAF ied weaker 
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T'S new, We've built 

this drill difference 
into it. Hard wood tests 
drills, Smooth and clean 
No.81 makesitstwisting 
cutinto hard wood—no 
sticking, 
Sicoplicity—another of No. 
Sts virewen Te 


megane 
sucehchandlendeedows 
the Game, exposing the 
poles" Each dl pala 
jown pocket--numeberand 
aise asked plays 
The handle. Sts the hand 
cernorah, Thewholetol 
ie'pollshed and nickeled 
wtih a bright fits which 
wl endure 
If you don'e own an auto- 
retical you ped NaS 
Hie diferee te Nov 81 
‘Another yood Milles Fa 
tool. At your dealers 
MILLERS FALLS 
COMPANY 
Millers Falls, Mass. 


28 Warren St. 9 80. Clinton Sts 
NewYork Chicago. 


MILLERS FALLS 
TOOLS 


Specifications 
Eighe deill points 
Improved ball chuck 
Improved shell; cane 

wot be completely 

Unscrewed and lost 
Handle handsomely 

Knurled 
Spiral nue of Tobin 
co) 

Highly polished and 
kee overal 

Lengeh1034". Weigh, 
‘each,9 or 


Packed one in a box. 


Easily Built Radio Cabinet 


“Show me,” I said, “something that 
ooks really well and yet can be made 
without mortises and tenons and dove- 
tails and dowels and a whole lot of time- 
consuming eabinetwork! 

He took up my challenge without hesi- 
tation and a few days later sent me a 
blueprint, with this letter: 

Inclosed is a blueprint of the radio 
fe ther day, With te enception of the 
the other day." With the exception 
crude ‘soapbox’ furniture that was 
‘written about so much a few years ago, it 
is about the easiest piece to make that has 
been designed. Any one able to make a 
box can construct ity and with the exper 
ence you have had in doing odd jobs 
around your house, you won't have any 

trouble at all. 

“"The cabinet will hold your present 
radio set as it is and leave room in the 
back for your dry cells and your table 
falcer, you buy the bg hora you have 
been talking about, you can place it on 
top of the cabinet, 

EThe details of construction, I might 
add, were worked out by George F. 
Kaercher, of Philadelphia, who has de- 
signed and supervised the construction of 
fine furniture for many years and whose 
firm has made hundreds of thousapds of 
radio cabinets and wooden horns. 

“All the joints are plain butt joints — 
the kind you'd use in making a box. The 
reason the cabinet looks so well when 
finished is beeause the upper part is made 
of five-ply mahogany or walnut veneer. 
‘This is the material the furniture manu- 
facturers, use #0 much and every home 
woodworker certainly ahould take full ade 


vantage of it, 
N THE first place, you buy it in large 

Tiiscte usly30 gr 6 ik wide and 
6, Tivor Bl inclobe., ‘These sheets ean be 
hhadl with either one or both faces covered 
with'choice veneer, often with fine figures 
—the sort of wood you see in expensive 
furniture and the paneling in shop win- 
dows on Fitth Avenue. 

“The surface is smooth and perfect— 
it has been scraped and sanded to a finish 
that the amateur woodworker ean rarely 

equal, even with the most painstaking 
work: “Nothing whatever needs to be 
done to it except to cut it up and use it; 
and, of course, you can use as large pieces 

‘You please’ without the work entailed 
in gluing together and cleaning up solid 
boards. Besides, ‘this five-ply veneer 
holds its shape well; it doesn't crack of 
heck or twist asso mach solid woodwork 
joes, especially as put together by ama~ 
fours. Finally, the veneer takes a splendid 
finish. You ‘can make a professional- 
ooking job with it, and do it easily. 

“You will see that the cabinet ts orna- 
mented with overlays of thin veneer. 
Such ornamentation is now. popular on 
commercial furniture of 
Shu: Tacky, itt aboxt the eatiest Secor: 
tion’ the amateur can apply—far easier 
than carving, inlaying, ot even painting 
fon decorations. And there is a great 
‘vantage in the use of overlays—they will 
gover the unsightly joints. "Notice how 
the overlay around the edges of the en: 
covers and hides the plain butt joints. 


“Making these overlays is really the 
same as the fretaaw work taught so gener- 
ally in the lower 
Schools. Get some thin veneer and glue it 
ith the best quality of liquid glue or good 
hot glue to tot 
Let it dry unc 


of grammar 


brown wrapping paper. 
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Next time you get a chance, 
ask the fellow who is a 
“crank” about fine tools, to 
let you look at his assort- 
ment of Klein’ 


Pick up a pair; feel the easy 
way they balance; note the 
shape and spring of the 
handles, that make them 
easy to work with for hours 
without cramping; try the 
keen knives—get the hang 

of a fine plier in 
your own hands! 
Any hardware distribu- 
tor has them—ust ask 
for Klein's! 


Dears Se 


2200 BELMONT AVENUE @ 
CHICAGO, TLL. 


ms LED Noo 
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At Last—A Radio Socket Worthy of 
This Famous Trade Mark 


After months of experiment and research the Cutler-Hammer 
engineers announce this masterpiece of radio socket design. With 
features never before found in any socket, it brings to your set a 
degree of efficiency that means added miles of range and hours 
of clearer, more enjoyable reception. 


A 
Perfect contact, Both sides of tube 
prong cleaned when inserted—no 
Contact or wear on soldered end. 


B 
All metal parts sifver plated— 
contact forthe lifeof the et. 
Sliver may tarnish but ite contact 
resistance does not change. 


© 
‘One piece contact construction. 
‘The binding pou is NOT a pat of 
the cireuit—the wire to the socket 
always touches the contact strip 
which carries the cu 
the tube prong—no joi 
losses. 


Capacity has been absolutely minimized—without sacrifice of 
mechanical strength, and its base of ebony black Thermoplax in 
beautiful color contrast with the thin shell of orange Bakelite 
adds as much to the appearance of any set as this socket’s con 
struction does to its efficiency. 


D 

Convenient terminals for solder- 
ing ength to allom bending 
down for under-wiring. Ears hol 
wire in place for soldering. 


You'll like all of its many exclusive features—the silvered 
bronze contacts that afford permanently perfect contact; the slot- 
ted binding nuts; the handy terminals for soldering; the wide spac 
ing of current carrying parts. 


B 
Extra handy binding ight 
connections with either wrench of 

fs wathers hold 


You'll like its appearance—neatness—small size, You'll like the 
way the tube is inserted and removed without twisting. And best 
of all, you'll like the price, goc. This socket that meets the specifica- 
tions of the most exacting radio engineer costs no more than most of those 
on the market today. Until all dealers have been stocked, you can 
be supplied direct from the factory at the retail price plus 10 cents 
for packing and postage. Be sure you have the genuine—it will 
pay you in every way to refuse all substitutes. 


Fe 

Wide spacing of current. 
parts both in air and inaulation— 
true low-loss construction. 


« 
A minimum of both metal and 
insulation for low capacity. Shell of 
thin Bakelite—the base of genuine 


The tube is held in place by 
merely a vertical motion—no 
‘twisting to separatebulb from base, 


THE CUTLER-HAMMER MFG. CO. 
© Member Radio Section, Anociated Manufacturers of Electrical Supplies 
‘MILWAUKEE, WISCONSIN 


CH RADIO SOCKET 
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| GhoMPsON 
| SPERAKER | 


Fourteen years devored to making radio products, | 
| furnished the tackground from which the Thompson | 
| ‘onganisation has perfected the Thompson Speaker. | | 


Each part of the Thompson is the result of the best 
i Known engineering experience and these parts are 
i assembled in a manner that is possible only to experi- 
enced radio engineers. 
i ‘The 7 superior and distinctively Thompson features } 
‘are seven reasons why you should not "Just get | 
along” with an ordinary speaker when you can get a | 
‘Thompson. $28. 


Few wees ever need all the range and power that the 
‘Thompson Neutrovyne Radio Receiver wil delve. Made By 
thesame organisation, Now $135 without tubes or batteries 


R. E. THOMPSON MANUFACTURING CO. 
Mamdags of Bale Apna he U3 
Kewell fy porns 

30 CHURCH STREET - + NEW YORK, N.Y. 

PASTOR JERSEY CEN.) 


TWENTIETH CENTURY 
Book of 
Recipes, Formulas and Processes 


This book, of 800 page te the 
ent Oo ‘Seep 
fact ies, elon, 


Popular Science Monthly, 250 Fourth Ave., New York 


Easily Built Radio Cabinet 
(Continued from page 114) 


have to glue it on paper, but I have found 
that it is desirable to do so in most eases 
‘because there is so much I ot 


cracking the veneer or break 
‘cate corners in sawing. 

“You ean join several pieces of the 
‘veneer, one on. top of the other, with 
touches of glue in what are to be ‘waste! 
parts and, after marking the outline on 
the top, saw them out all at once. Use 
fine fret- or coping-saw.. A’sharp knife also 
‘can be used for cutting the ‘veneer, in 
‘which case itis well to moisten the veneer 
a little first. ‘The miters and straight 
lines can best be cut by means of a knife 
and straight-edge. 

“Then, to apply the overlays, you have 
two methods. One is to use ¢old liquid 
lue, not too thick, and spread it on the 
Yeneer oF on the brown paper, if you have 
paper on the back of the veneer. Lay it 
aside with the glue exposed for about 10 
fainutes, Then put i'n place and 
it down well with a hammer or flatiron, 
‘The other method is to use hot glue, in 
hich case the overlays are pp ‘m= 
mediately and pressed, or ‘Inid,” as 
shop man would say, with’ hanimer 

“The front edges of the box part of the 
cabinet may be covered with veneer put 
fon like ‘the ornamental ‘overlays; this 
‘makes the best job, You can make square 
joints where the strips meet at ‘each 
corner or miter the joints, as you prefer, 
‘Trim the veneer and round the edges 


trifle with sandpaper after the glue indry. 


“TR YOU dere want so eoto the trouble 
ven + nt ean pan 
them with a brown enamel or with shellac 
colored opaquely to match the final Bish 
but to my mind that would be as much 
‘or more trouble than using the veneer, 
The stand ia made of 34-In. stock 
Liou and the partcareeied and 
nailed together with finiahing nails. You 
fogs to the Upper ral it'you wake bet 
0. the ou wish, 
we aa mand "ue wil serve. ra 
modern two-tone effect the body of the 
Stand and case being one tone and the 
or darker, An 


Joosening the overla 

lays, if you want them darker th 

est, or to everything but, the overlays, 
‘Then dilute the stain. as directed on t! 


er 
ach lightly ‘with 00 paper, preferably 
wag ey eee 


powdered pi 
“Either of these finishes, if you use 
‘ood material, will last and look well for 

Frit a century. or more. Indeed, fi 

in this way, the fine cabinet woods im- 

prove with age and get more mellow and 


Deautiful.” 
‘Continued om poge 117) 
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Easily Built Radio Cabinet 
(Continued from pose 116) 

So there I was, well launched into my 
cabinetmaking venture. ‘The first thing I 
did after studying the blueprint, was to 
‘go over the bill of materials, which was as 
follows: 

Mt or eal Hooda tas Re Seeet Bes 


fe for top amd bottom of case 
wot Sne tre ane tase me 


ize Men 


1, whatever they expect 


5 Chief Chemist 


ving Cream sound almost too 
millions to ask for samples. 
cis lost if we fail to make good 


ation. 


gs that men wanted most. 
those things—made up 130 


a chance 
ch millions like. So will you 


have Test to prove the claims 
ing delight 

+ lather 250 times, 

iy one minut 

my fullness 10 minutes on the face. 
did the hairs erect for cutting, 

‘due to palm and olive oll content. + 


we have created Palmolive After Shay- 
he. Leaves the ‘and fresh, 


trending free with the 


(De. Corp.), Chicago, Th. 
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The Drill 
that works where 


others can’t! 


HEN small holes must be drilled, 
in places too cramped for ordi= 
nary drills to operate, cal os 
“YANKEE” Ratchet 
Hand Drill No. 1530 


tel upto 3/16 
‘Some other "YANKEE" Tools 
elm yecaa es Reeth, 
FREE 
Tool Book 


pictured and 
wit 


Dealers Everywhere Selt “Yankee Tools 
North Bros. Mfg.Co,Philadelphia, U.S.A, 


“YANKEE™ 
TOOLS 


Make Betiv Mechanic 


| and filled, sheliacked, 
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Easily Built Radio Cabinet 
(Continued from pase 117) 

where they were roughest and smoothed 
them with a spokeshave, seraper, and 
sandpaper. ‘The other surfaces and edges 
‘were smoothed with a fore plane and a | 
fmoothing plane, although 1 could have | 
done it all with the smoothing plane alone. 
Tylued and nailed together the legs frst | 
of all, then fastened the legs in pairs with | 
the end rails and stretchers, and ou / 
| 


put the whole together, 
WHEN it came to buying the thin 
veneer, T suppose T might have 
Aropped into the shop of the old eabinet- 
maker in my own town, because he, no 
doubt, uses veneer in repairing antiques, 
but I looked up the New York telephone 
directory and found a firm that specialized 
in veneers and inlays. ‘The workshop was 
fon one floor of a loft building overlool:ing 
the Enst River—a rather rambling collec 
‘of workrooms, littered with an 
amazing profusion of veneers, bandings, 
Inlays, “and fretwork of many kinds. 
‘There I obtained a very fine sheet of thin 
mahogany veneer at the rate of 90 cents 
& square foot; plain, unfigured veneer 
‘was obtainable for 25 cents. 

‘The veneers were prepared just as I had 
been told and cut out with a eoping-saw. 
Tt was much less work than Thad expected 
because I was able to cut four thicknesses 
at onée. While sawing, I supported the 
‘work ona board with a V noteh in the end: 
this was clamped so that the notched end 
projected from the bench top. 

In gluing on the veneers I used liquid 
elue and was not a little astonished at how 
well the pieces stuck after the glue had set 
for five or 10 minutes. 

Next, I put on the hardware, fitting the 
doors a little with a plane where necessary 
tand placing a small block at the top and 
bottom to serve ax a stop. 

‘To apply the ball-and-socket catches 1 
found it was necessary only to. bore 
}icin, holes in the ease and push in the 
catches, screwing the corresponding strike 
ing plates to the doors, where the ball- 
ike projections would catch in them 
1 fastened the box part to the stand with 
four small brass angles. 


AT ABOUT this stage, my wife was 
willing to admit that the cabinet 
ce of real furniture. Before 
been more or less skeptical. 
}o you know,” she said, ‘I think it 
could be made into a very nice desk. I 
saw one along the same lines—a box on 
legs—in a furniture store. Instead of the 
doors it had a single lid, hinged at the 
bottom; when open it was the writing 
table.” | 

Another suggestion she made was that 
I build another stand exactly the same 
and put a plain top on it, with an inch or | 
two overhang on each side. | 

“Tt would be just the right size for the 
little sewing-table I have been wanting 
to get,” she explained. 

‘The finishing was the most tedious and, 
if anything, the most difficult part of the 
‘whole work. Tstained everything but the | 
overlays a brown mahogany. Then I gave 
the entire eabinet a coat of thinner stain, 
puttied the nail holes with colored putty, 

id waxed i 


= 


19 


, every great 
invention — 


Is the determination to 
succeed, the overcom- 

ing of obstacles and constant 
ceaseless work. 


NICHOLSON Files are a “great inven- 
tion.” Since 1864 they have set standards 
of uniformity, cutting accuracy and rugged 
endurance that stand as triumphs among 
American manufacturing achievements. 


‘The principles back of every great inven 
ion are back of NICHOLSON Files. 
That's why they meet the demands of 
science wherever fast, accurate results 
in filing count. 


NICHOLSON FILE CO. 


Providence, R. tu, U, Ss Ar 


ICHOLSON 
FILES 


~a File for Every Purpose 


g 


Drills Easier! 


If it’s Spaulding 
BAKELITE-DURESTO 


—and furthermore, you 
can depend upon Spauld- 
ing Bakelite - Duresto 
panels as combining in 
one material these vital 
qualities—drills without 
chipping; cuts clean, 
leaves no ragged edges; 
engraves easily; retains 
its natural mirror_gloss, 
finish and color; will not 
sag or warp under weight 
of mounted instruments; 
possesses high dielectric 
properties. 

‘Auk your dealer for Spaulding Bake- 
feBereso inde on it and be 


assured of these fundamentals of 
food construction and best results 


Ii for dsrgee clr 
Spaulding Fibre Company, Inc. 
Tonawanda, N. Y. 


SALES OFFICES WAREHOUSES 
[New York City Chicago Philips 


Spaulding. 


BAKELITE 
© DURESTO 


Boston 


Radio Cabinet Is First of New 
Simplified Blueprints 

A UNIQUE addition is made to the 

Home Workshop series of blue 

prints this month in No. 85, a simplified 

Tadio cabinet, This is a useful and at- 

tractive plece of furniture that can be 


made without difficulty by beginners in 
woodwork. It requires only a few of the 


hand tools, and 
the joinery neces 
sary is of an el 
mentary kind: 
plain butt joints 
are used through 
out. 
The blueprint is 
substantially the 
same as the illu 
tration on page 
‘85, but on a much 
larger scale. The 
details are full 
size, so that the 
outlines of the dec- 
orative overlays 
‘can be used directly as patterns. ‘This 
‘saves considerable re-drawing and insures 
‘accurate conformity to the details as 
originally worked by George P. Kaercher. 
A complete bill of materials, or cutting 
list, is ineluded on the blueprint. 
Another simple project is the book 
(Continued om page 121) 


Complete List of Blueprints 
NY one of the blueprints listed 
below can be obtained from 
Porutan Sctmxce MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rela 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 
250 Fourth Avenue, New York 
o 


ENTLEMEN: 

‘Sendmetheblueprint,orblueprints, 

I have underlined below, for which 
= cent: 


I inelose 


is 
Pg oic een 
yy oe 
- Rais Cobseet, se 
ioe ae 
§ Soar e 

as = 
pyre 
5 Bete 
Sea = 
EG 
Hf. Kighen Gunes vi Foc 38 
i lee eee 
freon Se 
3 Eline Game frame ise 
4 See 
ee 
i Ra 

vac 
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This $22 VICTOR 
fir Loud Speaker 


$950 


GUARA 
TEED to 
ceive cleat 
any broud- 
caating 

tring in 

‘Sent "PRES 

PAID to you 

direct ‘from 
‘muanufacturer, 
Siipped 

promptly and insured at our 
Scientific construction and 
guaranteed performance of 
the “VicTOK. SPEAKER, 

Bly this extraordinary low 

brice mates it unquestionably. 

fone of the. greatest loud 

Speaker values on the radio 

‘mavket, Tee tninual vol. 
ume and clarity of tone 
insres you the height 
OC radio enjoyment. 

‘Tae VICTOR SPEAK. 
Elt is backed by an ab- 
solute factory guarantee 


Dominating Features 
In the VICTOR Speaker 


Sosa, suninun, 
“bee we rasa ne 
Shireen « 


VICTOR SALES CO. 
[ aiznton Sts Mewar, m3. 


of Your Own 


into the Automobile 


MICHIGAN STATE AUTOMOBILE SCHOOL 
0 Auto Bidg., Detroit (The Auto Center) 


EE 


sm 


\MERA 
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substitute for} Vacuum: Bottle 

| Made for fi Few Cents 

AE seeace wit tific aiffcalty a homely | 

put serviceable _fontainer for keeping 

Jiquids bot or cold) 
1 SOntain Leal. Hail with tight-ntting 

| tia'and a heavy siasp bottle short enough 
pail with an inch to spar 
in, les in diameter than 
‘Such ‘@ botele will hold from 
ats. A supply. of heavy cornu: 
ented cardboard, a circle of plain eard- 
| board, a work and 
siyse~ some hard sealing 

wax — wax that 
scarcely is alfected 

very hot water 

also are need 
Cut from th 
rugated boar 
cummin) AIRE disks just 


to fit into dl 
| and about 


Corrugsted poset 


‘Wrap another 
stripewatif five turns have been made 
yeaminue the bottle itself, and then-alip’) 
rele und tightly wrapped covering into 
the pailew Cover this with a disk of plain | 
foardboard in which & hole has been cut | 
{for the bottle neck. ‘Then seal with 
about ' in, of wax. 
If suitable wax in hard to obtain, mold 
4 cover of cork dust to fit over the top 
‘of the bottle. ‘Tho dust is mixed with glue 
diluted one half and allowed to dry 
| When the can cover has been put on, the 
insulation is exceptionally complete for a 
homemade alfair and this bottle can be 
hundled quite roughly.——D. R. V. H. 


Stop for Bench Drawer 


OPFTENabench 
drawer is 
pulled out too far 
and the contents 
are upset. ‘This 
cannot happen if 
a simple bench 
drawer stop is pro- 
vided, as illus 
trated, To install or 
the elip ix pressed do 


sre CUP 


drawer, 


| Radio Cabinet Blueprint 
| (Continued from page 120) 


trough and table llusrated, of which the 
builder, Hl. Caldwell, of Toronto, Ont 
writen 

ibe fist article I have made with the 
aid of Portian. Semver” Mowmmny>| 
Bhteprints Te shown herewith, nnd 1 ame 
ergo evan Tor dhe not 3 | 
observe the work of one's hands. = °° | 

Tile production. fe the end. table 
blueprint Nor '&t end T melon lt of ak 
UE Boet of $9.00 for the material: Te oes 
ery simple to make nnd the Heprint 
ty fo follow, lat it was some contrat 
io atthe ens 

AF finished ie by sandpapering wel 
fuming with ammonia ad giving ‘tw | 
outs of 'shellae, which, T rubbed down 
wrth fel and pomice: This gave «fre 
Stim finiahy which makes thie end’ tae 
t 'clamy’ piece of Tursiture, ‘und “well 
worth may eft. Tam 0 tiekled that f 
tin going to try my Taek atone ofthe 
the hcl Sa the Ta 


BLACK & DECKER 


QUARTER-INCH 


PORTABLE ELECTRIC DRILE 


h the Pistol Grip and Toiggfor Switch! 


Free to Owners ot 
Black & Decker 
Quarter-Inch Drills 


A grinding outfit (as illustrated above) for 
the Black & Decker Quarter-Inch Drill, price 
$3.00, will be given free to the first 100 owners 
of Black & Decker Quarter-Inch Drills, who 
will write and give us information on the follow- 
ing three points: 

1 r Decker Dri 


= tailing us for what work you bad it mort 


sell ovdt to eave one of thesowetans re 

letter must be written in ink or on a typewriter, co one 

Side of a shect of paper, with your ime and’ address 

Slesrly shown, and must reach iis at the addrest shown 
Tater than October 31, 1924, 

‘We will not wait, however, to vend you the grinding 
outfit, But wil send one of these grinding outfits free to 
ach of the first 100 who reply to this advertisement just 
fs soon as their reply is received 


ts) 


‘Address Contest Departement 


Orders and inquiries may be mailed to 
He BLACK & DECKER MFG.CO. 


700 Pennsylvania Avenue, Towson; Maryland 


1m 


2 


WLDouglas ~~ 


$5,56,°7 « *8 SHores 
ors ATsss0Nss00 

‘Women of fashion should know that our women's 

thoes ars high-class: made in the moet distinctive, 

Sprtordaterand sfsiunve styles, which eppeed tS 

{hose who desire stylith, comfortable and serviceable 
‘shoes at reasonable prices. 


ay 


New 
Broad Toe 
Mr Bia (cons bat. 
lsolight eons Call 67-08 


pile Cenresiremes W LDOUGLAS PEGGING 
inp with Elastcoore 88.00 SHOES AT 7 YEARS OFAGE 


WEAR W. L. DOUGLAS SHOES AND SAVE MONEY 
FOR 98 YEARS, W. L. Douglas’ name and portrait have stood for quality. for econ 


designed especially for young men and women, are leaders everywhere. 
W. L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the 
opportunity to buy such high-drade shoes at this popular price. Shoes of equal quality, 
com/ort and service are rarely found in other makes at our prices. 

WHEREVER YOULIVE, demand W. L. Douglasshoes. They are sold in 1200four storesin 
the principal cities and by over 5,000 shoe dealers. For economy and dependable valu 
wear shoes that have W.L. Douglas’ name and the retail price stamped on the soles. The 
uaranteva the value. If not for sale in ‘your vieiuity, write for catalog, 
Douglas Shoe Company,124 Spark St. Brockton, Mass. 2 


No, Tor each 100 sq: fof 
fad you can do the work 9 
Smooth-On No.7 nthe omly practieal 
Syierproting material that ca, be 
fe ord nace” é 
Can also be laid tn a thicker ayer 
cover warn wooden floor for concrete 
fece and watertight purface that is 
‘casi washed and Kepetree from odors, 

‘Sold in $end 10.1, cont 

dnd 28, 50 and 10046. hes 


Write for Prices and FREE BOOKLET 


Wall Ironing- 
i into Small ©’ 


| "THE dificalty of but 


td Folds 
pboard 


Py 
extends 
down 


Teg that is long. 
enough to be 
placed at a 
slant, but this 
has had to be 
detachable to 
permit folding 
it into the wall. 


‘The illustrations 
show the method 
4 devied to allow 

1e use of a long 
Wee placed at an 
angle, ‘The ad- 
Vantage 38 thet 
garments may be 
slipped over the 
‘end of the ironing- 
board, yet the 
board’ and leg fold 


nor 


2 


‘The leg extends 
from one end of the 
board down to the 


floor and wall. It 
it fastened to the 
board by means of two strap irons, as ine 
dicated. A long hook in the inner wall of 
‘the closet keeps the ironing-board from 
dropping out unexpectedly when the door 
is opened.—J. G. Byaena, Silverton, Ore, 


Cabinet Type Bench 
(Continued from pose 87) 


piece mortised at right angles into the 
Towered end of the outer jaw passes 
through a slot in the baseboard of the 
Bench, This piece slides in and ot 
necessary, and is held in position by a pin 
that is placed in any one of the several 
holes, according to the width the jaws are 
to be opened. 

‘To preserve the new wood, rub it with 
raw linseed oil and when dry follow with 
‘8 coat of shellac. 

‘You will find such a bench will become 
more valuable to you every day. Your 
tools are free from dust and close at hand. 
Expense has been kept to a minimum, and 
‘the parts of the washstand not used ean be 
saved to develop other ideas in the home 
‘workshop. 


Carpenters usually prefer to place @ 


lt an angie, so that the outside jaw, or 

‘at least, the right-hand ede of the jaw, 

Slants downward from right to left. The 

lower guide ‘then has to be fe 
ther toward the left. Such an ar 

iment gives considerably more “drip 
fhe jaws where it is most needed, that 

io the right of the vis 

This is important because o7 
frequently ia 30 large that only the 
right-hand side of the vise can be used, 


intersection of the | 


vise of the type described by Mr. Tribute | 


tule an ino ae 


{ 
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EISEMANN. 


EQUIPMENT 


Photographic Vignetting Masks 
Made of Cut Film 
By Edward H, Flaharty 


‘ITH the use of cut film, vignet- 
ting masks may be made to pro- 
duce the effect of diffused edges or fade 
outs on photographic prints (Fig. 1), as 
though an air-brush were used on ‘the 
negative before making the print. This 
new method does away. with air-brush 
wot or tha a ond uneartnin method 
exposing through a mask a few inches 
from the print- 

ing frame. 

A piece of 
process eut fm 
(process film is 
of extreme con- 
trast) is placed 
in a printing 
frame with the 


out. 
printing frame 
(and a few 
inches away 
from it) is 


ve. Pon ‘placed a eard- 
‘raie'with mak board box oF 
other mask in 


which a hole has been eut, either round 
‘or oval, and about one-third amaller than 
‘the diffused area desired. A short exposure 
is made by a dim electric light a few 
inches from the frame. The distance will 
determine the amount of diffusion. 
‘When the film is developed, it will be 
found that a large diffused black area ap- 
pears in the center (Fig. 2). When this 
piece of film has been dried, itis placed in 
& printing frame, Behind it another piece 
of film is placed and a socond exposure 
made, ‘The center of the second film is 
‘transparent and the outaide black (Fig. 8). 
In making prints from the portrait neg- 
ative, this second piece of film is placed in 
front of the picture film and the paper. 
‘The result will be that the portion of 
paper in back of the opaque edge of the 
mask is not exposed and the resulting 
print shows the edges of the picture fading 
‘out into the white space around it, 
‘A wet of these 
celluloid masks ma; 
be made of many 


Fig: 2. The fest or 
peliminary Bsn 


different sizes and 5 
shapes and used to & © masking “fim 
meet various needs. 

‘These masks may be used in grouping 
several prints on one piece of paper, as is 
‘often done in arranging different poses of 
thildren on one strip of paper for framing. 

‘Similar masks to those described above 
could be made by the same method for 
‘bust portraits where itis desired to have 
nly the bottom half of the picture fade 
ut into white or black 


ELECTRICAL 


Announcing the 6-D Receiver 


TT XPEED embodies the most modem developments 
in radio engincering, together with unusual design 
and workmanship. Ie meets the most exacting re- 
quirements of discriminating buyers. 


‘The outstanding characteristics of this new Receiver 
are extreme selectivity, extraordinary distance range 
and exceptional clarity. Tuning is very simple. The 
€D is a non-oscillating Receiver, and no porentio- 
meter or stabilizer is employed. 


Step into a radio store and examine this new Receiver. 
Ask for a demonstration, and sce for yourself its 
many superior qualities. 


SPECIFICATIONS 

Gireuit: Two stages of cused radio caysal black fish, A. perfect body 

fruecy amplicon, decoe aol Spay shed = 

(fro setae of andlo Kequeacy ampli Dyists Sunken design, Shaped 10 Bt 
the hand aod permits natral position 

Tubes: Five ia all. Jacks provided in taning. 

for either five o four tube Ofer. Reasrats> Adequate resistance forall 

Batteries: Bither srocage or dry-clls. standard base commercial tubes. 


Cables: Completesersopplicl fora" Condensers: Single bearing, low leak 
sod “DB” barteries. age losses. 

Ware lengybs: 120 1 too meters, Stchets+ Sospended on cushion springs 
swith wiform eliicny of reception, 


‘which absorb vibrations 
Aerial: 73 10105 fet, single wire. Cabinet? Mahogany, with distinctive 
Panel? Alominam, with attractive 


Tins and high Suh. “Ample pace po 
sed for “bari, 


© | 
Price, Wihowe Takes RSS Fee Sa by 
snd Baeien $135.09 Relate Deslers 
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New York 


: 105 Broadway. 


Home Workshop 


iat BOOKS Ea Chemistry 


They Will Raise Your Pay! A Nee ers 


GET FREE CATALOG ‘and Money 


hehe F days money. 
dive from this pass OW DAY 


Bre 


| HOW putty can be made has been 
| EA mentioned before, but the removal 
|of hardened putty from cracks and crev- 
ices is another story. At times it is ex- 
cceptionally difficult, or almost impossible. 

‘To loosen putty under such conditions, 

dissolve lye (sodium hydroxide) in a little 
water in a gliss vessel and add, for each 
two tablespoons of lye, one teaspoon of 
hhard soap cut in shavings. Dissolve the 
mixture with slight heat. When cold it 
should have a gelatinous consistency; if 
this is not the case, add a little more soap. 
Apply this mixture to the putty quite 
thiekly and leave for a day or two, and 
the putty will be softened so that it can be 
removed easily. 

Knives that’ have loosened from their 
handles can 
bereset firm 
ly. Ina por- 


aS 


Tesineny $2.00 
ogg ge"and 8 


ORDER DIRECT FROM THIS PAGE—ON OUR 
Mail, for FREE Catalog MONEY-BACK PLAN 


Home Study. 


rare ‘Gd shia, Eine, a Sao fron dish 
ont wage sage oti ee! Wey gece set et oe bk Sear melt two 
Wier Sad FREDERICK J. DRAKE & CO. 
‘PUBLISHERS 
1003 Michigan Ave., Chicago 


Drake Boake rw for Sole at all Rook Stores 


the et) 


teaspoons of rosin and add, while stirring, 
‘one teaspoon of precipitated chalk. Pour 
the molten mass into the handle. If 
the handle is thin and narrow, merely 
mix the two. substances intimately to- 
seother after they have been powdered, 
fand force as much as possible of this 
powder into the handle. ‘Then take the 
Aenife and, wrapping the blade in a wot 
| cloth to Keep it cool, heat the haft over 
| an alcohol or bunsen lame. When it has 
| attained a red heat, insert the handle into 
the powdered mass. ‘The hot shank wil 
| melt the mass, which when cold will hold 
| the kite firmly’ in the handle. 


PARKS Cabinet Show Special the | "Uniting ‘broken pleces of marble, 
als caine” 

¢ and sav, shaper, lathe—all ia 
‘ould 
Fer ‘Fast the thfag for your Nowe shoot 
oe 
eee 

ne aoe 


difficult provided the broken pieces are 
not too heavy and are not subjected to 
much wear. ‘To make a cement for this 
Purpose, take four tablespoons of plaster 
Z | of Paris and mix with one tablespoon of 
powdered gum arabic. When it is to be 
used, add a little cold water until a thick 
paste results on mixing. Apply this paste 
| within five minutes of preparing, as it seta 


‘The Puke Ball Bowing Machine Compery 
and hardens quite rapidly. ‘This is valu- 
able for reuniting objects of sentimental 


‘s,,Cineinnat. O- fie, 
i I rmarnecashs 
| value, which are not used every day. 


PARKS anes. 


[WOODWORKING [MACHINES ae | (Continued on page 126) 


POPULAR SCIENCE MONTHLY is 


Tyo THIS one bailliane book of 280 pages have 
been condensed the outstanding facts that scientists have 
discovered since Aristo, the father of science, dissected 
a frog to see what made its heart beat. E 
How often have you wanted to know about the won- 
desful discoveries in science that have so changed the 
world we live in... the secret of radium . . . the romance 
of the atom . .. the origin of the earth! 
Gx pou ay hare oie Recs iy ple dain 
parent . . . how fireflies produce light. . . why the 
is green. cot calla Gis toe ale aaahE at 
Alll of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
‘THE Pocker GUIDE TO SCIENCE, 
And you can get this wonderful book absolutely free! 
Alll chat you ly will ever want to know about 
science is told in this one book that will fit in your pocket 
for grace a library table, ‘The cutiosity-satistying facts 
about the world we live in are made instantly available 
to you in simple question-and-answer form in THE 
Pocker Guipe To SciENCE, 


1e in Gold 
on this Wonderful Book 


jin engineering, in health, in electricity, in mechanical activit after filled 
Sele cofstrey ick atecens "| ibeitngrnle a attiytend ata 


‘And there are also, in every issue, a hun- YoU how you can save money in the shop, 
aelecmseantte Sectileg St inpet Levapee 
tant new inventions in every branch of 


Your store,office and 
in only part of the contents of 

stan Porvban. ScuENCE 
amoazing Scunxcr 


Expy in chosen red esa, 
Pecromorive Beis. 


Your Name in Gold , 


‘We will stamp your name in acarat gold 
cn the cover of Tux Pocky Goios 70 
Scuaser af no exra cost ou if you te the 
eran ey 
are ceed a 14 months" subscsiption 
tp Porvian Sciexce Horry rear ries 
by the month would be 8.50, ith 
Than Pocarr ‘ot 


‘Goipe ro Sermwce.free—all 


In Tue, Pocker Guipe ro Sciexce 

fet fl information of all hat the scene 
ave discovered up to the summer of 1924. 
Porutar Scirxee Mowry “carries on” 

where Twi Pocker Goior To Scrzct leaves 

off, ‘The Pocker Guwwe gives you all the 

information up to right’ now— Porutax 


asthe few cents if 

Screnct Mowe wil give yu alte i, || He Beep mubncier to Pordtin Scxce 

Fereent, ereting an ae Caserecis of } oar Mowruty we will be glad to extend your sub- 

lence for the next 14 mon Pa scription 1g month Sf you acsepe this oe 
In every fswue of Porutax Science |] fi devel Satie wars are mde ot? 


Mownty area dozen or more important art Tanda dia Gouger plants PRINT yore seer 
i eyepiece eaten 

ing and significane new developments, 
coveries, sind undertakings in exploration, 


POPULAR SCIENCE MONTHLY, 250 Fourth Ave., New York 
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“A LESSON ON 


HIROPRACTIC 


you wish 
your arm,hand, 
Jeg or any other part 
of the body to do something, a mes- 
sage is sent to that member over the 
nerves. 

If the nerve over which the mes- 
sage travels is pinched, the message 
‘cannot get to the member to which 
It was directed; the member does not 
‘obey the mind, and it then is what 
we call diseased. 

Chiropractic teaches that all the 
srork that is done in the living body 
is done by an intelligent power with- 
in by means of functional impulses 
sent over the nerves, and that dis- 
feane is the result of an interference 
with the normal transmission of 
these functional impulses over the 
nerves. 

Chiropractic teaches that your arm 
or leg will obey the mind if the chan- 
nel over which the moving or motor 
impulse is open and normal, but that 
if a segment of the spine’ becomes 
‘lightly misaligned and presses on 
the nerve, thereby stopping the mo- 
tor impulse, the result is what is 
called paralysis. 

‘The accompanying eut shows how 
the nerves, over which all functional 
impulses are sent, come out through 
the spinal windows between the ver 
tebrae, and how a misaligned ver- 
tebra ‘may press upon or impinge 


the nerves, thus interfering with the 
flow of functional impulses, which 
causes dis-ease, 


To adjust the vertebra to normal, 
thereby removing the eause of dis- 
ease, is the work of the chiropractor. 

‘Thousands have realized that pa- 
ralysis is simply a lack of motor im- 
pulse to the affected part, when com- 
plete recovery followed ‘the release 
‘of the prisoned functional impulse 
through the adjustment of the mis- 
aligned vertebra by a competent chi- 
ropractor. 


regarding 


to the 


UNIVERSAL 


ASSOCIATION 


U.S.A. 


Write for information 


Chiropractors or Schools 


CHIROPRACTORS’ 


DAVENPORT, IOWA 


FROM ANY 
[COMPETENT CHIROPRACTOR, 


Home Workshop Chemistry 
(Continued from page 124) 
the like can be done with various cements. 
It is possible to mend the fracture wo skil- 
fully that the joint hardly can be noticed, 
Dut seldom, if ever, will the rey 
article be aafe to use. “If mended with 
alum, isinglass, gelatine, or any other 
‘substance that is either soluble or softened 
by water, the repaired article will loosen at 
the point of union and break at the slight- 
‘est pressure, especially if placed in hot 
water. 

‘White lead thinned with boiled linseed 
cil to a very heavy paste #0 that it can 
hardly be spread with a knife will mend 
china and porclain, but its disadvantage 
is the long time required for it to dry, 
three or four months being necearary. 
White of eze mixed with a small quantity 
of plaster of Paris is also good, but it re- 
quires careful handling, even after uniting 


the break. But above all, remember that 
water is injurious to this cement. 
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Serviceable Bar Compass Made 
from Brass Curtain Rod 


BAR compass or a pair of trammels 
frequently required in laying out 
circular work in the home workshop ean 
be made easily and cheaply from an old 
brass curtain rod and a metal peneil elip, 
as shown below. 
A hole the size of a tenpenny wire finish- 
{ng nail is drilled in the end of the inner 


rod. ‘The nail is ground to a sharp point 
and fastened in the hole with a drop of 
solder. A din, length of the other rod is 
used as the sliding part of the compass. To 
it the pencil clip is soldered.—F. 8. Root, 
Fall River, Mas 


How to Build and Cover an 
Upholstered Footstool 


(Continued from pase 86, 
and driving in only a few large tacks. 
T is called “slip-tacking” and is 
shown in Fig. 6, Draw the muslin over 
‘the top of the stuffing and Lanes the 
other wide. Repeat the process 
nda, 

‘A stufling regulator, which is a piece 
of wire shaped as shown, is used as in 
Fig. 6 to scratch the stuffing under the 
‘muslin, should it appear uneven. Care 
find patience should be used in drawing 
this muslin tight to form » smooth top. 

‘A ‘piece of sheet wadding usually” ts 
placed over the muslin. ‘This is cut to 
fit the legs, but isnot tacked. 

‘The final covering is put on in much 
the same. manner as described for the 
muslin (Fig. 6). Genuine leather, imita~ 
tion leather, tapestry, and cretonne, all 
make excelient. covers, It is well to 
chooge ‘some material that will” match 
other pieces of furniture in the room. 

‘Much eare should be taken in eutting 
around the legs. Always cut out a small 
Square in each corner fir and gradually 
fit to the legs as the covering is stretched 
on, Stretch the final covering very 
tightly and slip-tack as in Pig. 6. Use 
‘on. tack for finishing and keep them 
close to the edges so that they will be 
hidden by the gimp. 

‘You may buy gimp to match 
covering of you may make it from 
‘wide stripa of the same material ax your 
cover and turn both edges under so that 
they’ will be held. in place. when the 
upholsterer’s tacks or nails are driven. 

if Design No, 2 has been chosen, no 
imp is necessary, but expecial care must 
be taken to turn the covering under #0 
that a smooth. finished edge will” ft 
closely’ against the legs and. along the 
felge, where it is nailed a shown in Fig. 9. 

‘Small metal glides driven into the bot= 
tom of each leg add much to the service- 
ableness of the stools and prevent. the 
rmarzing of polished floors. 


ee ed 
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_You need not try any other set . 


AM aetting ail aves the United States with 
mine, Brown of Albertville, Ala, 
““[ heard New York and California the frst night 
gn my Miraco 'K’;, advises Fred Knappenberg 
r., Bur “Never operated a set before. 
card’ Pittsburgh, Clevelund, Chicago, Cine 
cinnati and others the first time I tried m: 
Miraco,” writes L. F. Carpenter, Pascoag, R. 1. 
In the improved Miraco, thousands find the 
‘same thrill of getting vast distances generally 
obtainable only with expensive, elaborate sets 
costing up to three or four times as much, As 
easy to 0 phonograph! “The statior 
all come in so clear and distinct, No blurring 
and whistling. The reproduction of sound is as 
plain as is that of a phonograph, only much more 
satisfying,” says C, H, Eacker, MeCarroll, Ill. 
Send coupon now—learn fully about radio's 
finest lno-priced receivers. - 


DEALERS.-JOBBERS: 
Ws for ou tia prevent 
AGENTS 
Ive: asta, heme yr 
jer ihes tae, thee orders 
SThere le no trouble in eelling 
Miraco—it speaks fot” iell 
ar sovnts wri wa. Band cone 
pax ee prosasinr Oped der 
{ory ail open Sap bao. 


Oe Improved 
IRA‘ 


Be iierin coney vo cone” 
yt 
By Highest authorities © 


‘THE MIDWEST RADIO CORPORATION 
508 Main Street, Cincinnati, Ohio 


Send literature and all particulars. Interested in the 
Improved Miraco— 


( ) asa dealer ( ) asa jobber 
( ) asan agent ( ) asa consumer 


Pintoleterbead or writename and address on margin below. 


What do you exped- 
from Radio 


Distance? Selectivity? But have 
you thought of tone and simple oper 
ation? Ieis there that Federals quarter- 
‘century experience in the manufacture 
Of ‘elecrical communication devices 
gives the Federal set such outstand- 
ing advantages. You must 2 
Federal—you must heer the full, rich 
beauty of Federal Tone—to know 
what these advantages mean to you, 
FEDERAL 
TELEPHONE & TELEGRAPH CO. 
Buffalo, N.Y. 


Play Sette 


HE ne Giton Mawteton enje 


Small Motors, Transformers 
and Electromagnets 


Design and construction data for small 
1 | motors, small, low- and high-tension trans 
formers, electfomagnets and induction coils. 
‘Tells how to rewind used motors for changes 


i veltage spend nad Irequascy. 
Price postpaid, $2.50 
Popular Science Monthly 
250 Fourth Avenue, 


S| interfered with unduly, The umbrella 


Se Louie, Me. | difficulty 


New York, N. Y. 


Stop Using a Truss 
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Sunlight Used in Stenciling 
Designs on Woodwork 
By Ernest Bade, Ph.D. 


| \\7oopWORK made in the home 
workshop, such as trays, picture 
frames, book ends, smoking cabinets, ard 
the like, ean be ornamented with designs 
stenciled by means of sunlight. 
‘The process is ximplicity itself, but re- 
| quires considerable time. All that is done 
is to cover the panel or piece to be decor- 


Stencil ready for exponure 


ted with either one of the commercial 
cencils that can be obtained in great 
variety at any paint store, or a homemade 
stencil, and expose it to the sun for two or 
three weeks. ‘This results in a rich brown 
design, varying in depth according to the 
time of exposure, It is much clearer and 
sharper on the edges than the ordinary 
stencil made with stain or paint, 

‘The soft woods, that is, the pines, give 
the best results. ‘The stencil, which’ may 
be stencil board, cardboard, tin oF wood, 
is attached to the freshly planed surface of 
the wood in such a way that it will not 
shift or curl. If it is of thin cardboard, 
cover the stenell with plate glass. 

When the desired shade or darkness has 
been obtained, the design is fixed by 
polishing or by coating the surface with 


varnish or wax. It is best first to oil the 
| surface with a mixture of boiled linseed oil 
and turpentine. Use just a little and rub 
it into the wood. When dry, repeat 
the operation. The oil is used primarily 
to bring out the grain of the wood. Follow 


| the second coat with one or more coats of 
| furniture and wax, thoroughly potish with 


‘clean rag. 


| Mending an Umbrella 


BROKEN icints between the braces 
‘and ribs of an umbrella can be re- 
paired with friction tape. Simply put the 
fend of the brace where it belongs and 
| wind tightly with the tape in such a way 
that the action of the joint will not be 


then can be opened and closed without 
'd the repair will be found to 
Tast surprisingly well.—W. 8. 


8 
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Simple Tools Form Raked and 
Rodded Brick Joints 


MORTAR 

jover__ for 
recessing brick 
Joints can be made 
from a 1 by 6 
block of wood 
a large wood serew 
turned into one 
edge. The head of | 
the screw is left exposed the depth that 
the mortar groove is to be. i 

When the mortar has set awhile, the 
tool is run along the joints, cleaning out 
the mortar neatly. A set of ordinary $ 
wrenches provides excellent burnishers 
for the grooves. Different sizes will ft 
joints of different widths —Frnp W. 
Page, Winfield, Kan. 


FLASHLIGHTS 


& BATTERIES 


they last langer 


For safety’s sake—use you flashlight! 


Cement Repairs Split Water- 
Pipe in Emergency 
‘OW Portland cement was used to 
repuir a cracked water-pipe is shown 
in the accompanying illustration. ‘The 
pipe, which was split by freezing for 
about 4 in,, was located in a rather awh- 
ward place, so that 
the cement trick 
saved much time 
and exp 
The water was 
shut off the line 
and a piece of sheet 
fron bent around 
ipe to make 
retainer about 


JERACKIN PIPE. 
POUR IN CEMENT 


in. 
larger in diameter 
than the pipe, The 
eylinder was tied 
with wire and the 
fends were stopped 
with two pieces of thin board. An opening, a 


was left at the top to pour in the cement, air a 
Which was allowed to set for several hou 
before the water was turned on 

‘The coment sealed the break and stood 
the pressure as well as the original pipe 
‘This will suggest other possible repairs to 
valves, tanks, wooden tubs, vats cisterns, 
well pumps, and the like,-H. W 


Homemade Fire Pails Have 
Handles Riveted on Bottom 
FIRE, pails sted 
with sand or 
water should be kept 
at convenient places 
around every shop 


or farm building, . . 

|HE heavy, nauseating odor of gas. Reload your Aashlights and keep them 
Peod seals bamaed I Leak in the line somewhere. Use on the job with fresh, strong Eveready 
in pails that are your fashlight! Trace the Unit Cells. "And if you haven't a flash 
hung near electrical eel sobechs: “Das fuer Tight, see the nearest Eveready dealer 
machiners at once 


jer-readers always di 
brilliant, portable light. Tights. 


Fire pails may be 
made at home by 


improved Eveready Flash 
mm electrical, hardware atid 


fastening 9 heavy junoue veTEO ON marine supply dealers, drug, sporting 
sheot-metal handle goods and general stores, garages, and 
Suto accessory shops. 65¢ te $4.50, com 


to the bottom of an ordinary pail, as illus- 
trated. This gives an excellent grip when 
the contents are to be thrown on a fire and 
is as effective as the rounded bottom in 


plete with battery—anywhere in the 


on those 1 Mexalactared ond rvoresteed 


preventing the use of the pails for other | | % i tat, dark acy piiede Semple eg cee 
purposes than fire prevention. Keep several Eve Canadian Nation! Carbon Cov Lied 


‘The handle may be riveted on for use 
with sand and soldered for use with water 


And kee ; 
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Heating Coil Operates This 


Good “Turns” Simple Electric-Light Flasher 
4 N ELECTRIC-LIGHT fiasher that 
that Register ‘purses satommtically on toe Bese 


eee: a ciple of a thermostat is made as shown in 
When you're winding coil for |] | the accompanying illustration. This type 
your radio, a Veeder Counter |] | of ftasher is in extensive use, to control a 
comes mighty handy for counting || | single lamp behind a transparent sign. 
the turns of your ‘The heating core is 250 turns of No. 38 | 
Insulated German silver wire. If this is 


Mees retying to sepa he ee cet 
Production-rate 3, peviy, will serve the purpose for experiments, 
veloped machine, a “VEEDER” || | jut it heats excessively with constant use, 


counts output or operations so 
cach gain regislers—for your guid- 
ance. 
When you want to run a machine, 
generator or other apparatus at 
a certain speed, you get a count 
of the R. P. iM. most conveni- 
ently from a 


COUNTER tap eal being Ia ere wits fas tan Fe 


|] | coives current and its resistance prevents 


‘The small Revolution Counter be- /] | the lamp from lighting above a dull red 
low registers one for a revolution ‘The heat from the coil causes the brass bar 
Of shalt; pecially bandy for |] | upon which itis wound to expand, and it | 
Siningthttecttcawdt: |] | Shae the. ter bur, being cold, over | | Navcore ts 
i adit carta | cnt det ating || ga ic 
(ene wal contact Hee ek te wns 
eaten || | Sear aaE aaah uacotiat | 
Meunien wii] | up to ful brilliance. ‘Tho heating call then | 
ttandavery igh |) | cools and this eauses the bar to return to | 
rate of speed. its original position, when the whole series | 
\ (WNO5)) 1 run backward is repeated.—Tnomas E. Mien. | 
SO the counter sal 
tact Pree — 
Sion: ca 43] Weatherproof Com Shocks Made 
tap) Rewekes with Simple Tying Tool 


Counter, to register reciprocating, move- HE tool illustrated for tying corn | 
‘ments of sal machines alo $200, T ihocahas proved mont ecient. hy 
turning the handle like an auger, the rope 
Speed Counter is wound around the pin and the shock 
est instrument || | comremed evenly in ons. 
the handiest instrument l} | jrrures a weatherprool shock. 


ee The curved, | 372 W Mane 

ar aureus! nad 
shale the scar “ts L3Gft. section of & 
et wide ‘wagon rim. 
ireete Shes mins iw A ose A X central hole is 
teh controle the recording mechanism: : drilled through it 


to take a free 
1 working pin and | 


(Cut eae than 35 siee) 


“The Veeder Speed Counter enables 
We bey meter engi, geri, fe 
faciant opendon PGE wil tot 
table pm (Sanat) $3.50 


hot togetber 


Into the cor shock 


sd the rope, one end of which is fastened 
FREE The S0-page Veeder |} | to the pin and passed through one of the 
ore holes in the shield, is carried or thrown 


Sb pak a0 sat eae tie around the shock and slipped through the 
ther hole in the shield and the remal 
TheVeeder Mfg. Co., |} | foie in the pin. 1 is pulled tight and the 


44 Sargeant St. Hartford, Conn, |} | handle is twisted to compress the shock.. 
Haney Frve, Tullahoma, Tenn. 


HOME WORKSH: 


Graceful Music-Stand Made from 
Left-Over Pieces of Wood 
‘THE ordinary metal folding music- 

stand used by violin and saxophone 
players and other instrumentalists always 
looks out of place in a well furnished 
living-room. Wooden stands of the com- 
mercial type are usually so cumbersome 
and heavy as to be equally out of place. 
When a more appropriate music-rack is 
desired, it is a simple matter for the ama- 
teur woodworker to make a light and 
‘graceful stand that will look well along- 
side any piano. 

‘The original of the stand illustrated was 
made of the finest mahogany, but any 
ood eabinet wood will serve. Tt is used 
for sheet music only; for heavy music 
books the pedestal should be stouter, but 

the same method 
‘of construction 
‘and general pro- 
portions should be 
followed. 

Left-over pieces 
‘were used for the 
material, the parts 
required being as 
follows: 


powELED JON 


— 


rite 
sks tiie 


Make the stand of three pieces, using 
doweled joints, Glue only one end of each 
dowel, so that the stand ean be taken 
apart. ‘Then place the pieces together 
and plane them up straight and square, 
making the standards 1 in. square at the 
bottom und $4 in. at the top. Insert the 
mall blocks at the joints and complete 
sluing the joints together. 

‘The feet. may be cut out of pieces of the 
size given above, or, with less waste, out 
‘of one wide piece. 'Nickel-plated, brass, 
‘or other round-headed or oval screws are 
‘used to fasten the feet to fram 

‘The bottom frame has a half-lap joint 
at the center and is glued together. It is, 
then serewed to the feet with fine screws, 
or doweled and glued, 

‘The rack itself is made as shown in the 
detail. ‘The bottom piece is made the 
shape indicated and screwed to the rack. 
‘The shaped block at the back also is 
serewed on the rack at top and bottom 
and is bored at the correct angle to receive 
the stand: E. 


‘Thong Holds 


HENEVER 

T put on 
rough clothes for 
camping, T use a 
leather thong for 
my watch as a 
safeguard against 
loss and breakage. 
Belt lacing about 
34 in. wide and 10 
in, long with slits cut as shown is entirely 
satisfactory.—L. W. H. 


itch Securely 


‘SUIT FoR pet 


My 


Foatwaron 


‘SE MONTHLY 


‘TIME 


The Waatly NeweMagitine 


tful Weeks— 


m a thousand fronts—politics, lite 
ach of which comes news. But no 
© the time which the active man can 
' am you get it all? Grasp it? Put it 


All The News 


From every news-source in 


des | the world TIME get all 
for available information on ev- 


ery-event. 


With swift logic, TIME 
gives you all the news, each, 
week, on all subjects of in- 
erest to intelligent men. Thus: 


Newton D. Baker, who says that there 
is “no other equally adequate survey of 
the news”; for Edsel Ford, who says, 
“TIME answers a long-felt need! 
Bernard Baruch, who declares “It is 
the best condensation I have ever 


1, NationalAffaire 10. Religion 


seen”; for Ambassador Johnson, who 
finds it “amazingly weil done"; for | 3 foreignNews 11, Medicine 
Chief Justice Taft and Senators Reed, | 3 Rooke 

Pepper, Owen, Couzens; Admirals, Gen- | $' Music 

erals and the Presidents of Yale, Michi- | 6! The Theatre 

gan, Wellesley, Cornell, Kansas, Prince- | 7: Moving 

ton, and for thousands of others of Pictures 

America’s greatest men and women who | §.Education 17. The Press 
read TIME every week. 9. Law 18, “People” 


| SPECIAL $1 COUPON 


4 Mise one he coupe ent yout the nxt 12 | 
ieaves at $1 

| TIME, 236. 35th St, New York, N. Y. | 
Gentlemen: 

| Mam taking advantage at once of your Special Offer of | 
| the nexe 12 issues of TIME for'$1.. Tenclose $1. I 
| wane H 
hea I 
[OP esteem Step 
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Rone’ a 

Expert Toolmakers and’ 

Diemakers in Demand 
MPLOYERS everyere ate varhing 


for trained men and are willing to pay 
them good: money. 


‘The manager of one of the largest ma- 
chine tool works in the world, ina let 


f these 
do it f you really 
the odds and ends 0 


tional Corre 
wall you need 
to know about. Toolmaling,  Diemaking, 
fachine Shop Practice or hy other sabe 
fea in which you are interested. 


Mail the Coupon sedey, 


EasytoDraw Cartoons 


When Shown in the RIGHT WAY 


Ordinary C-Clamp Lengthened 
for Cabinetmaking 


AX ADJUSTABLE furniture clamp 
may be constructed cheaply from an 
ordinary iron C-clamp and a length of 
stiff band iron. 
and drill two holes about 1 in. apart 
through the back of each half. Rivet or 
‘bolt the bar to the half that ‘carries the 
thumb-screw. 
Drill one hole 
about 1 in, from 


Saw the clamp in two | ” 
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Homemade Loop-FormerInsures 
Neat Radio Connections 


)NE of the greatest aids to radio fans 
is a loop former for hending neat 
and uniform loops in the bus bar com- 
monly used for connections. Various 
types of commercial benders are avail- 
able, but I have found that the home- 
made one illustrated serves excellently. 
‘To make one like it, take any flat st 
of iron you have on hand, say 1/16 in. 
thick, 34 in, wide, and about 534 in 
ong, ‘and drill a hole in the center. In 
this ‘rivet a small pin, or else make a 
large dent or impression, In either ease, 
the projection need be only a trifle higher 
than the bus bar or wire that is to be 
used, Next, drill as shown, a hole for 
the pilot, which should be’ about 5/32 


aneow srmies 


be BENT 


ae 


ra 


iameter for loops to fit No. 6/32 
machine screws. 

‘To bend the loop-former, clamp it as 
indicated in a vise, after first placing it 
between two other narrow strips of iron, 
fone of which should have a clearance 
hole or cutout. To shape the grip or 
handle, bend out the ends at right angles 
and fasten with a rivet or bolt, or leave 
itraight and pass a rod through the ends. 

‘The base plate is approximately 1/16 
in, thick, 134 in, wide, and 3 in. long. 
Near the edge and at the center, rivet a 
pilot to fit the pilot hole in theloop-former. 
Alongside, rivet a guide pin or make 
dent as in the ease of the loop-former. 
Seribe marks on the base plate to facili 


arrow how far the 
bar must be inserted between the 
pin and pilot to form a perfect loop. 
‘This can be ascertained by trial 

Insert the bus bar between the pin 
and pilot on the base plate, press down 
firmly with the loop-former’and turn to 
right. Give it another slight, quick turn 
hefore releasing it and you will have 
formed a perfect loop.—P. A. DAscHKE. 


Souverinc paste may be carried and 
applied most conveniently when in a 
tube such as is used for tooth paste or 
| shaving cream. An old tube can be used 
for this purpose if it is unfolded and the 
end cut off. After it has been filled with 
soldering paste, crimp the end tightly. 


An Amazing Advance in 


Lead Speaker 


Tmbination 


eee perce aocessories 

TE TODAY for full particulars of this most exceptional offer. 

‘Sets embody the very latest improvements known to radio, They 
Iicensed under Pfanatich Patents Pending, and utilize the wonderfully 
sfficient Pfanstich! Non-Oscillating System. This discovery of Carl Pfanstichl it 
the big sensation of the 1924-25 radio season. ‘The set that hat achieved zero 
‘coupling, the big thing that every designer haa been striving for. "A set with zero 
‘coupling cannot oscillate. It is positively non-regencrative, Tt brings to radio. 
few degree of musical quality. Its aclectivity will delight the experienced radio 
‘operator. Yet it is so easy to tune that the novice will handie it like an expert. 


Easy Monthly Payment 


itS—2 Weeks Free Trial 
‘That is the remarkable offer we sre prepared to make to you! ‘Two weeks to 
rove that the outfit you select is everything we have sai 


Marshall 


for it. If it doesn’t 
make good our claims, back it comes, and your deposit will be cheerfully re- 
funded. ‘But if fulfils all your expectations you may pay for it in eaty 
monthly installments. You don't risk a cent when ordering from us, You 
‘must be satisfied, or we don’t do the business. 

Is it any wonder that the radio buyers the country over are rushing to take ad- 
‘vantage of such an offer? If YOU are interested, figure on getting your order 
in early, while prompt shipment can be made. Everyone predicts aserious short- 
‘age of radio supplies this season. Send for full particulars today. 


Loreto reo Send Coupon 


Just compare the beautiful outfit pic- 
tured abovewith the usual radiobox and 
horn! |The speaker cabinet appears as 
‘of the combination tnit 

designer—fashioned of the 

finest solid mahogany, it will harmon- 
ize with the furnishings of the finest 
homes. Yet through our different way 
of ‘merchandising, this exceptional 
the unequalled 


Marshall Radio Products, Inc. 
‘Marshall Blvd. and 19th Street 


Mifirthall bina @ Tae St Dept. 18-07. Cheage 


Saunt pmermicene peers 
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Newly Discovered Paste 
Shines All Shoes 


DO YOU WANT 
IMPROVED TUNING? 


BREMER-TULLY 
LOW LOSS “LIFETIME” 
CONDENSER 


13 plate - = = $4.80 
2 plate = 2 > $00 
35 plate > > > feo 


guarantee it has more ad~ 
‘vantages, more advanced 
Features,” more vital im 
provements, more essential advan- 
tages than most any other. 

No matter what circuit you're using 
this Bremer Tully “Lifetime” con- 
denser will undoubtedly improve it. 

‘Write for “20-point™ folder telling 
you why. 


BREMER-TULLY 


Leads again with a new real 
Low Loss TUNER 


“Two pen. For Brosdeas 
etary, {ar hort wave work 604 
$s, 


‘asi Ratio Peequsasy carcate. 
fon cept of ten cea 


BREMER-TULLY MFG. CO. 
532 5. CANAL ST., CHICAGO, ILL 


Simple Vacuum-Tube Amplifier 
Replaces Megaphone 
By B. Francis Dashiell, M.E. 
HIS loudspeaking or signaling device 
is designed expecially for use where it 
is necessary to transmit the voice across 
space, such as from ship to shore, or 
{rom ship to abip, and for announcements 
during athletic contests. It is valuable in 
some cases on the farm. The device also 
might be used in directing airship land~ 


ings. 
‘With the use of this set it is possible for 
the speaker to talk into the transmitter 
of the apparatus in an ordinary tone and 
have his voice amplified to such an extent 
as to carry perfectly many times farther 


‘Announcer wsing portable loatpesking out- 
fit 'to incre boners fmm torge stadium 


than is possible with a megaphone. The 
use of a megaphone, or like device, causes 
the speaker to strain his voice and the 
listener often is unable to understand 
easily what is being said. 

‘The entire apparatus is contained in a 
‘small box, which is portable and may be 
fitted with jacks for plugging in the trans- 
mitter and the loudspeaking horn. On 
shipboard, the box may be placed where 
convenient. ‘The transmitter is on th 
bridge, and @ horn on either side of the 
vessel is connected by means of a switch- 


mse 
‘Rimi cube iti only necessary tf 
Site rag Tmeaiataly | 

titel a brews oF 
fe the Teather cand wil’ not 


el 


q "= Dubeledge Sts 
Ee 50 ee arte 
ager yeaa acute 


AGENTS WANTED. 


Seimcl Keser, TF TOS Stee, Long Island iy ML 


jOYS! BOYS! BOYS! 


[AMERICAN SHOW CARD SYSTEM LIMITED, 


28 hdr Being "Tretn Conade 


ing arrangement at the transmitter so 


‘that a horn on the side of the vessel next 
to the pier may be used. | 
‘The apparatus consists of a series of 
amplifying radio tubes and audio: | 
frequency amplifying transformers con- 
nected somewhat similarly with the usual | 
audio-amplification stage of a radio re- 
ceiving set. Too many tubes can not be 
tused unless great care is exereised in the se- 
lection and wiring of the parts. However, 
(Continued om page 135) 


Devine See 
pleittimepetction 


eae ee 
Cersiner Tool Cases 
‘cod PSOUMARERS 
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Old Binding Nuts Useful for 
Emergency Radio Connections 


JN ALMOST every handy-man’s or 

radio fan's “eateh-all” box may be 
found thumb-nuts from discarded. dry 
cells and also 8-32 machine screws of 
‘These, when used as 
‘are a great 
help in radio and other 
electrical - experiment- 
ing, especially when a 
hurried “connection or 
extension of wire must 
he made for testing 
purposes, Thi little 
kink saved mefromem- 
barrassment one eve- 
nlogand Fam consent 
‘others will welcome the sever nding pote 
suggestion.—H. WENZ, ered ‘en one ree 


Testing a Radio Receiving Set 
for Battery Connections 


“THERE is an easy way to find out 
whether a radio B battery is con- 
nected with the filament or A-battery 
cireuit without the necessity of using a 
voltmeter. 

Before making the battery connections, 
connect one terminal of the A battery: 
with the positive A-battery terminal of 
the set and try the other terminal of the 
‘A battery on the various positive B- 
battery terminal 

Next, connect the positive of the A 
battery’ with the negative A-battery 
terminal of the set and try the negative 
of the A battery on the various positive 
B-battery terminals of the set. Have 
tthe tubes in and the rheostats turned on 
‘Then, if the tubes do not light up, it is 
safe to connect the B batteries into the 
cireuit. If the tubes light, it will pay you 
to check up on the connections, 


Amplifier Replaces Megaphone 
(Continued from page 134) 

two or three tubes and transformers will 

give a powerful amplifieation that will 

carry long distances, provided suitable 

loud-spenking horns are used. 

An ordinary telephone transmitter is 
used. It should be connected with the 
primary of an audio-frequency  trans- 
former. using one dry battery cell, with a 
potentiometer to regulate the ‘current 
flowing through the transmitter 

The secondary of the transformer is 
connected with the grid of the first tube, 
of either the 11¢volt or 6-volt type, 
according to the voltage that is to be 
used on the set. If made portable, the 
144-volt tube must be used and the bat- 
tery carried in the box. Otherwise, a 6 
volt storage battery is needed. 

The plate of the first tube is connected 

a 2244volt B battery through the 
primary of the second transformer, 
the secondary of which goes to the grid of 
the second tube. The plate of this tube is 
connected with the loudspeaking horn and 
thence to the 45-volt B-battery terminal. 

If it is desired to add additional tubes, 
and transformers, the same arrangement 
is followed as inthe case of the second 
tube and transformer, except that the 
primary of the third transformer is sub- 

ituted for the horn, 


Genuine Underwood 


Yes, we will ship you this 


Rebuilt in our own factory just like new for 
ONLY $3 down—NoT ONE CENT MORE 


This i the genuine Under. 
ond Typed "We 
same three models 
the Underwood Typewriter 


7. Geta wets 


No Obligation 


“Senaeemse 


Zohar te ful day in 
which totry the typewriter 
before you decide wivether 


Tews 


‘ARN GOO! 
Be a Bricklayer 


A noiseless 


bulbless radio 


Ime¢hodiof charging radio borterien 


1, This charger ig entirely noiseless, 
2. Itcannot deteriorate through use or 
disuse, 3. It has no moving parts or 
bulbs. 4. It has nothing to adjust, 
break or get out of order. 5, It cannot 
discharge o short-circuit the battery. 
6. It requires no attention other than 
an occasional filling with distilled 
water. 7. It delivers a tper charge, 
and cannot damage the battery by 
overcharging. 8, It cannot fail to 
operate when connected to the battery 
and line current. 9, It is unaffected by 
temperature or fluctuations in line 
current. 10, It is simple, efficient and 
indestructible through abuse. 
11, Without attachments the 
‘charger may also be used to charge “B” 
storage batteries. 12. It can be used 
‘while the set is in operation without 
disturbing sounds. 


Manufactured by 
Fansteel Products Company, Inc. 
North Chicago, Illinois 


Price $19.50 


Wrst of Rockies $20 
In Canada $27.50 

‘At your dealers If your dealer 

‘cond apply you, pe prepaid on 


Balkite 


‘Battery Charger 
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By L. B. Robbins 


A WINDER is a necenity, forthe 
radio experimenter who makes many 
coils. ‘The one illustrated at the top of the 
accompanying illustration can be made 
easily by the amateur and will save many 
hours of arduous labor. It is designed 
primarily to wind plain, cylindrical coils, 
‘but three attachments ‘can be made by 
which basket, spider, and honeycomb 
coils may be wound. 

‘The base is a board about 6 by 18 in. 
‘with a 5-in, upright at each end. A deep 
groove in the top of each upright acts as, 
f bearing for the shaft. Caps over each 
bearing hold the shaft in while operating, 
but ean be swung aside to allow theshaft 
to be taken out when desired. 

‘The shaft is of 4-in.-aquare iron or steel 
rounded at each end. One end should 


MOVABLE 


Winder for Making Radio Coils 


the shaft in place of a cone and is held 
by a setserew. 

‘Attachment B is a similar disk with | 
four screws near the rim for fastening 
down the spider form. ‘The setserew 
block should be on the opposite side. 

For winding honeycomb coils use a 
wooden cylinder, C, 4 in. long and 2 in, 
in diameter. Drive two rows of 19 nai 
each around the circumference, parallel 
‘with each other and 74 in. apart. A hole 
then should be drilled through the exact 
center and a retaining serew and block 
fastened to one end. 


be threaded and furnished with two lock- 
| nuts for a crank. 

‘Two wooden cones, as illustrated, serve 
as the coil-mounting holders. They a 
made of wooden disks connected by thin 
slats, The large end is 4 ¢-in. in diameter 
and the small end 21 in. in diameter. 
One should be fixed permanently to the 
shaft; the other has a hub block with 
1 setscrew to allow adjustments. 

‘A cylinder is placed in position by re- 
moving this cone, lifting the shaft, slip- 
ping the cylinder in place, and then re- 
placing the shaft and pushing the two 
cones together. 

‘Attachment A is for winding basket 
coils. It is a disk 5 in. in diameter, with 
‘24 nails evenly spaced in a 4-in. circle 
and 20 nails in a d-in. circle. ‘The larger 
winds the stator coil and the smaller 
| the rotor. The nails must be removed 
| after winding. This fixture is placed on 


Y MOTHER, 
who is quite 
old, enjoys listen- ur 
ing’ to radio pro- 
rams, but does 
Rot care to tune 
in stations by the 
‘usual hit-or-tniss 
CARD BOARO 
tantly to the sta- es 
tion she wished, I cut a cardboard disk 
land fastened it’ with a nut to the knob 
‘ection of a two-part dial. The old dial 
‘was discarded and the new cardboard one 
‘marked to show where each station could 
be tuned in.—R. A. Kebta 
Adjustable Loop Aerial for Use 
length to sult receiving conditions 

land therefore is especially suitable for 
ets of the super-heterodyne type, may 
bbe made easily by the method illustrated, 

‘A frame of conventional design is made 
‘of 14 by Lin, white pine, with a round or 
‘square base. The arms are studded with 
flase-hoad ping, such at photographers 


Setting Radio Dials Quickly 
fashion. To allow 
her to. turn ine 
with Super-Heterodyne | 
LOOP aerial that is adjustable in 
Dies mroroonarwess 
bree 


F.ar BaALOE 
pay convert 


use. On these pins is wound a length 
of bare, braided copper wire. 

One end of the winding is fastened to 
the pin in the center, and the other to a 

ding post on the radio panel. Connect 
a short piece of flexible wire with the 
‘other binding’ post and solder a clip on 
the loose end, so that it may be snapped 
fon the loop at any place. This allows 
the closest possible tuning of the serial 
Jreuit.-GEORGE A. Mont, Buffalo, N.Y. 
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iP 
of Radio Connections 


HERE is hardly a radio fan who at 

some time or other has not burnt out 
one or more tubes by connecting the bat- 
tery wires incorrectly. Even though a 
‘tube is not blown out, a wrong connection 

n gives a great deal of dificulty. A 
friend of mine tore down his set entirely 
before he discovered that the trouble he 


‘The incoming wires are threaded through 
1D marked strip of thin inalating material 


1d been having was due only to a mix-up 
the incoming wires. 
‘To aid in overcoming these difficulties, 
provide a safety connecting strip made as 
shown from any odd, thin, narrow piece 
of fiber, hard rubber, or other insulating 
composition, 
8, as is generally the case, pierce the 
strip ‘with six rows of three holes each. 
Lace wires through them, as shown, and 
mark each wire distinctly. 
Dascuxe, New York. 


Imitating Fumed Oak 


UMED oak ia one of the most effective 
‘and popular finishes for plain or 

‘quarter-sawed oak furniture, but 

tight box Inrge enough for fuming is 


workshop. 

A similar finish ean be obtained quite 
easily by making a stain of ordinary 
asphaltum varnish well diluted with tur- 
pentine. ‘This is applied with a brush and 
1d off with old cloths, A filler is not 
used, but, when the stain is well dried, 
give the wood a coat of orange shellac and 
finish with furniture wax well rubbed in. 

‘A dark wax is more effective than the 


melting any standard wax in a double 
boiler and stirring in some ivory black 


to break up the lumps. Great care should 
be taken because of the violently inflam- 
mable materials used. Keep a cover for 
the melting dish handy and if the wax 
should catch fire accidentally, clamp on 
the cover. ‘The wax is used cold. 

‘The same method of finishing is effec 
tive on interior woodwork.—S. W. B. 


Carpenter's Handscrew Serves as 
Bench Vise for Small Work 


CARPEN- 
‘TER'S hand- 
crew made of 
hard maple, as 
it usually i 
forms a practical 
bench vise for 
small work on 
brass or wood. ‘The handserew is fas 
‘toned near the edge of the bench with two 
‘wood screws, and a large nail, spike, or 
rod may be used, if desired, to turn the 
handle on the far side.—J. D. G. 


Safety Strip Prevents Mix- 


If there are six incoming | 


Paul. A. | 


rarely available, especially in the home | 


natural color. ‘This may be made by | 


mixed with a small amount of turpentine | 
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Will She Say “Yes” 


~ the Second Time ? 


HEN the last strains of the music 
have faded away—when the dance is 
over—you thank your partner and she 
Smiles back at you. But is her smile forced 
~“aid she really enjoy the dance? Will she 
say "yes" when you ask her for the second 
dance 
‘Does any girl want to dance with a 
clumsy, awkward leader? Does she want 
to stumble along with a partner who is 
constantly falling out of step? 


Why Good Dancers Are Popular 


thet 
You need is Arthur Murray 
ome-tessons in dancing 
litle you Know 
markable, simp 


most’ popular 2 few 
You'l be amazed to see how 


ut society leaders of 
‘have chisen Arthur 
tractor. “We te 


‘Sutherity tn this country. 


Five Dancing Lessons FREE 


Over 200,000 men and women have already 
earned to dance. thn wir Murray's 
xtonishing methods ‘ure is be of theit 


startling, quick re 
i 


Promptly malled to you Adres 
lon whatever. ‘So act now. Arthur Murray, 
Studio 275,290 roadway, New Vork City." City State 


DLAss ea 


(Convert any cock stove, range ot hester into a real gas 
‘move. OXO-GAS.the cheapest cleanest and mosteficient 
fort Known to science, is made right in your own stove 
from Kerosene or disilate and sie. Burns a pare, blue 
‘Game ol hich hessing intensity as wlenty as cry gam 
‘Send for catalog illustrating and describing 
wenty dierent, disenctive designe of oll burners 
forFurnaces, Cook Stoves, Heating Stoves, 
Base Burners, Hot Water Heaters etc. 


LIGHT CO, oem 


GLORIA 
100-10 Rows May Sees, Chicoen, Winats_ Bats a Gi ATi 


His Iver Johnson | 
Has Been On Duty 
25 Years 


EAD what Mr. J. S. Van 

‘Voorhis of New Jersey has 
to say about the Iver Johnson 
Revolver: 


“I have had this revolver for 
twenty-five years. Have used it 
in service as well as on riot duty- 
to say nothing of four years 
pocket gun—while a member of 
the Pennsylvania Constabulary. 
‘The fact that it has never been 
out of order speaks for itself." 
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| snclas ‘the top sl be ove. 


A revolver that gives this kind 
of service can certainly be de- 
pended upon to stand by you | 
should an emergency ever arise. | 
Keep an Iver Johnson Revolver 

in your home as a guarantee of | 
protection. | 


Hamer Revolver al 

ings, heat treated: positive 
Sjieder eopt accurate "iling teat: 
Tipped, insures ‘straight shooting and 
maximum velocity. 


‘Handsomely designed, finished in blue, 
‘or nickel over copper. 22, 32, 32 Special 
‘tix shots, and 38 caliber hammer and 
hammerless models with Regular, Per- 
fect Rubber, Pearl or Western Walnut 
grips, Barrel lengths, from two to six 
Inches inclusive. 


IVER JOHNSON 
REVOLVERS | 


‘Three-Sided Shield Hides This 
Antproof Garbage Can 
FOUR angle irons, two lengths of strap 

iron, a few feet of tongue-and-groove 
ceiling, and six 1 by 3 in. battens, com- 
bined with a bit of ingenuity, will shield 
effectually the unsightly garbage can and 
also eliminate the dreaded all-ummer 
army of ants in localities where ants are 
troublesome. 
‘Make three sections as shown, a little 
higher than the garbage can. ‘Then, to 


elevate the can from ants, take the two 
pieces of strap iron, each of which should 
bbe 6 in, longer than the diameter of the 
‘ean, and bend the ends down 3 in. to form 
feet. Bend one iron down in the center, so 
that when the other cross It at right 

tthe 


{rons together at the center. 
‘The garbage can rests on this iron 
stand, the feet of which are placed in 
1 large shallow pan of water so that ants, 
fand beetles eannot climb up.—A. May 
Hotapay, San José, Calif. 


Belt Splice Is Made Quickly 
with Ordinary Staples 
GMALL staples may be used for making 

‘cheap belt splice that will give at 
ood service for ordinary work as com- 


| mercial fasteners. A pair of pliers, a 


hammer, and a vise are the only tools 
needed. 

‘The staples, which are of the type used 
for fastening chicken netting, are placed 
in the vise and bent as shown with the 
pliers, ‘Then they are fastened at regular 
intervals over the end of the belt, a small 


How the tet 
splice ts made 
wooden stick being used as a guide to in- 
sure uniformity. When the points have 
been driven into the leather, the stick is 
removed and the other end of the belt is 
similarly treated. The two ends are 
brought together and a long cotter pin or 
else 2 piece of wire is pushed through the 
loops. 
‘One advantage of this type of splice for 
use around the farm is that one belt may 
be used for many different purposes by 


inserting pieces to lengthen it.—J. J. B. 


—e— 


Nothing complicated 
about the DUOPLUG 


It takes two headsets—and 
so simple that no tools are 
necessary to make connect 
Unscrew the handle and look 
inside—you can tighten the 
special thumb-nut connectors 
with your fingers, and be as- 
sured of a secure and perfect 
contact. 

A substantial plug—with genu- 
ine bakelite handle and heavily 
nickeled metal Ge 


Pacent Electric Company, Inc. 
22 Park Place, New York, N.Y. 


PACENT 
© Radio Essentials 


wHinixc. 
"ADAMS 


BRUSHES 


The satisfaction of using « WHITING- 
ADAMS Shaving Brush increases day by 
day. They stisfy—seree—and surtve ! 


‘JOHK L. WHITING, J, ADAMS 00, BOSTON, U8. A, 
‘Brash Manalarer for Over 8 year and 


The Electrician’s 
Wiring Manual 
By F. E. Sengstock, E. E. 
Comins all 


needed for the proper 
St Tighting. and owe 


systems in 
housing and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 


fh the Ne 


Price $2.50 


POPULAR SCIENCE MONTHLY 
Fourth Ave, New York City 


HOME WORKSHUF DEPARTMENT OF POPULAR SCIENCE MONTHLY 


A Sea Scooter with Air Propeller 
Is a Novel Toy 


MDELED somewhat after the style 
of a racing seaplane, the toy scooter 
illustrated, if properly constructed, will 
travel quite rapidly for a short distance: 

‘A rubber band is used to turn the air 
propeller, but the works of a dismantled 
clock oF i toy spring motor can, with a 
Dit of ingenuity, be rigged up’ as the 
power plant, 

The hull is fashioned from a piece of 
white pine 2 in, thick, 6 in. wide, and 
15 in. long. ‘The shaping is done with 
Plane and chisel. ‘The cockpit is cleaned 
out with augur bit and chisel, a half 
inch ridge being left along the center— 


ee 


osm 


‘This fascinating toy hax a wooden ull 
shaped ike thot ef racing. seaplane 


otherwise the bottom would be too thin 
there, 

A rudder is made by soldering a pi 
of tin, properly shaped, to a piece of wir 
which is then placed and bent as shown. 

‘There is considerable vibration, so it 
is necessary to brace very rigidly the 
“engine” and the part that holds the 
propeller, ‘This is done by means of 
pieces of wire having the ends bent to 
form eyes, held in place by screws. 

‘The propeller should be modeled after 
those used in airplanes. Soft pine whittles 
consily and is satisfactory. Bend the end 
of the shaft and fasten it to the hub of 
the propeller with a double-pointed tack. 

Decorate the scooter after the fashion of 
racing boats, paint a name on the bow, 
and you will huve built a boat that will 
be the envy of all.—Kenwern R, LaVoy. 


Cheap Shopping Bag Serves as 
Emergency Landing Net 


ECENTLY 
found myself 
near plenty of good 
jing and able to 
procure all the 
necessary tackle 
except a landing 
net. Asa landing 
net is almost a 
necessity for a 
game fish hooked 
on light tackle, I 
‘set to work to im- 
provise one. How 2 
Looking around | 4¥ improvise # net 
country store I found a 20-cent mesh 
shopping bag for the net. For a handle 
and frame I used a forked sapling of 
hard wood, as illustrated. 


hype ae 
Ing payment teraus harder for Jou (0 
are offering you our new model Santa 
Special, no advance in price, no money 
mn easier: terms and smaller, monthly 
uyments, We realize the war is over and 
Trorder to double our business we MUST 
ive you” prewar inducement, etter 
Price, caule terms, a smaller payment. 


Send No Money Win one 


vance payment Jet us place in your hands 
to see, to examine, to Inspect, to admire, 
to approve a real masterpiece in watch 
ereation. Our determination to this year 
doable our sales of the world famous 
Santa Fe Special Tunn  Spectal 
Watches prompts this matchless offer. 


Ladies’ Wrist Watch—New Elite 


Page 12 of Our Watch Book Is of 
Special Interest to You! 


Hon Buna Speciat, a 
ny "payment, plan and ae 
xpreas-prepald, for ‘you to 
money down. 


Gf gther maken. Ne toney down. Aw 
desta oeter. 

SANTA FE WATCH 
A80 Thomas Bids. 


Dynamos, Motors, Battery Chargers 
Farm Plante 

Motor: Generators, Ete 

- dew, $39.50 25, 


‘To Dealers Who Buy Nationally 
Advertised Radio Goods from Our, 
[Bargain Catalog! Write for It Today! 


AMERICAN RADIO ~s* CO. 
Epes west 15> St. KANSAS CY. MO. 


xame 


NEW VEST POCKET 
ADDING MACHINE 


AGENT Siete cte 


RADIO 


“See! Dad, how much 
stronger it’s coming in 
since you bought me 


BURGESS 


RADIO BATTERIES 


In all events, whether it be 
the boy or his father who buys 
receiving set equipment, the 
service of Burgess Radio Bat- 
teries provides a most satisfac- 
tory and economical means to 
greater enjoyment of the even- 


ing’s radio entertainment. 


SXSK ANY RADIO ENGINEER” 


Miniature House Insures a 
Warm Shelter for Watch-Dog 
“Can you furnish me with a goo! 
design for 2 dog house?” is a request 
received at intervals from readers 
Of the Home Workshop Department. 
The excellent design shown below will 
answer the majority of these questions. 
A, G00D dog is worthy of «good 
home. At least that is what one 
Nebraska farmer believes. So he has 
made for his wateh-dog a small but com- 
fortable home that is attractive and 
weathertight. The floor is elevated 
tbove the ground so that itis always dry 
‘The house is 2 ft. wide and 3 ft. 4 i 
Jong, with a shingled roof and “trim” like 
that of a house. One important feature 


is the gaspipe legs, which anchor it to the 
ground. Some sort of anchorage is im- 
perative, as a building so small might be 
toppled over in a strong wind. The 
extend two feet in the ground and the 
tops are bolted to the corners of the 
building. 

‘The house faces the east and is readily 
cleaned when necessary—DaLe R. Vax 
Hox, Walton, Neb. 


Special Lettering Pens Made 
from Ordinary Steel Points 


ETTERING 


grade of bold 
hand lettering 
without much 


practice, can be 

made ina mo- 

ment with the 

aid of a pair of 

Old shears from ordinary steel penpoints. 

Simply remove a portion of the point, 
asin Fig. 1. 

In Fig. 2 it will 
be seen that the 
Se tore the points 
— are cut away, the 

mae wider will be the 

Fed Awsot res jettering made by 
the pen. Use the pens in an ordinary 
penholder. For ink, use writing fuid 
‘with several pinches of gum arabic dis- 


Fig 1. Cutting pea. 
povnt with old canary 
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a wonder- | 5x 


THEN you see it you wil 

vom dt ah a 
‘Track, con be toh) for such a reason: 
able price. Tt represents a new value 
in miniature railroad outhts. 

“There are many splendid new fea- 
tures in the 1924 Ives Railway Lines 
Foremost among them is the wonder: 
ful Tver lectrically-reversing Iocome- 


You an sop ths new chet mar 
veh running atexpress speed, and then 
Teverse ft by means of the control 

located away’ from the. tack. 
Tee the only toy locomotive inthe 
sword that reverses electrically, 


Train No. 690 R 
$19.50 


“Tut train is the same in every respect 
fo, tthe ocomative. 
nd with teversing motor  de- 
seribed above. Ji har no equal! 
Ives Toys make happy boys 
Mat ewes tee, fo, hk decing and 


Meda the Ts mec 


THE IVES MANUFACTURING 
"CORPORATION 


197 Holland Ave, 


Bridgeport, Conn. 


“The Iv Manufsctcing Corperaton 
"7 sland Aves Bedgepert, Con, 


took se 
erat ives 


Addie, 


solved in it—Kennera B. MURRAY. 
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A Triumph for the Airplane | 
‘Continued from page 34) 
intentions of turning into a swan! 
‘At a casual Blance the Liberty motor 
used in the round-the-world fight today 
Js the same motor that wes turned out i 
uge quentites during the war. And 
yer it a diferent motor in more than 
att 
rom a mechani of 
Questionable value into an internal com- 
Sustion engine of the highest eficieney 
over attaloed, 

In all Army flying since the war, when- 
over a taotor part broke or falld. (ewes 
font to the technical section for ex 
tion and test. And not only was the 
defect remedied in that particular motor, 
but every’ motor in service, and every 


Why Does a Fellow Talk So Much 


tmoter Greater placed in sorvien os 7 
Race About His Lionel? 
, “JOOKS just like my Lionel, doesn’t it?” That is what a 
HAT is the way. the reli ; 
THAT the ay, te ct | “TO Ros td be mone ate Exp cane asing 


Liberty motor were developed—little by Beenie ipnsihie 
little through a total of more than 600 | = 
changes, some of them trifling but tre- | 
mendous in their cumulative effect, Nor 
was this new efficiency won without 
sacrifice, Many pilots and observers died 
martyra to the effort to improve the 
Army Air Service and to point the way to 
the development of commercial aviation 
nd the result? It ix not necessary to 
ook to the world flight to find it.” Tn sng Gidhnymtrfeertar wee). Segoe me's 
two years not a single plane flying from 
Mitchel Field has had to descend because 


of motor trouble. Army planes now give apes enter ee 
98 per cent continuous performance. sm THE LIONEL CORPORATION 


brie mee esl Deve By 4052 E 2b, New York hy 


hauled and made ready for the air again 
Which is equivalent to saying that an ELECTRIC TOY 

ordinary’ stock plane is expected to 

stand up for a period of flying about &Multivolt Transformers 

qual to that consumed in, say, five 


trans-continental fights 

Early this summer T got an idea one 
morning that T' like to pay my parents a 
little surprise eall. ‘They live at Colum- 
hhus,* Nebraska, and Twas at Mitchel 
Field, approximately 1385 miles away. 
ot into a stock plane of the HD model, 
And T took dinner at my old home that 
evening. Moreover, there was an hour 
fand a half to spare before dinner. On the 
return trip I visited several Western 
cities with greater convenience than 
could have been obtained by any other 
‘means of transportation—and the plane 
hhas been running ever since without the 
slightest sign of trouble. 


CAN. you imagine «locomotive ace 
complishing any such trip as that— 
‘more than 3,000 miles, with the throttle 
wide open all the way, stopping only for 
fuel and oil? You ‘car 

locomotive ever made was capable of 
such service. Observe the next time you 
take a long railroad journey with what 
frequency the locomotive is changed: 


> RIESTERCO A 
CHARLES W LOVETT 3022782: [MAMAS 


fart probably be astonished to note It is easy to build alll kinds of things with a 
‘that a new engine is pulling your train BOICE-CRANE JUNIOR SAW 
tvery couple of hundred miles iapatonciaatiocs 

‘Of course, other phases of aviation pgitions, Sith ease aod aecrach” Sue 130% 
were not at a standstill while the Army - latesinelle cine aiiaasaal 
Air Service was taking the “bugs” out of SOLD ON MONEY BACK GUARANTEE 


the Liberty motor, a those in the service | [tax Raia” tis dain rox cn, tn et nd hn. 
142 willie yu. W. & J. BOICE, Dept. PS. 10, Toledo, 0 


Thia loudapenkor in made of a new Ui 
"material which eliminates ratting 


PT Te In an Enos ie 
Finishes. Welte for Free Descriptivefolder, 


wend comity ties me 


tet 
{So dhe women of responsible customers oo 


FIVE DAYS’ FREE TRIAL 


Price, complete with 6 foot cord, $27.50, 1f 
“Sey ig og 7 Denn seid, 


Made by the makers of N & K Imported 
Phones, Model D, 4000 Ohms. Price $8.50 
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A Triumph for the Airplane 
Continued from page 141 


describe the process of bringing about the 
many refinements that have resulted in 
its present efficiency. New equipment of 
many sorts contributes to the comfort and 
‘efficiency of the modern air pilot. The 
earth inductor compass, for example, 
with which the round-the-world planes 
were equipped, enables a pilot tc main- 
tain his course independent of fog, snow, 
rain, oF hail. 

‘This instrument, developed recently, is 
1 series of coils set in opposition to the 
earth's magnetic lines of force and rotated 
rapidly to produce a current by induction. 
‘These coils are connected with a delicate 
galvanometer in the cockpit and are #0 
arranged that when the airplane travels 
its predetermined course the coils rotate 
along the line of the earth's magnetism, 
land no current is induced. Any deviation 
from that course, however, will cause the 
coils to cut the magnetic lines of force of 
the earth and so generate a current, 
moving the needle of the galvanometer 
‘and thus permitting the pilot to see how 
far he is off course. It was this instrument, 
undoubtedly, which permitted the world 
pilots to pass safely through the fog and 
snow encountered off the Aleutian Islands. 


IMILARLY, the condenser altimeter, 
‘an ingenious apparatus that employs 
static electricity to enable a pilot always 
to determine his exact height or his exact 
@istance from any object he may be 
‘approaching, is of prime importance in x0 
venturesome an undertaking as a world~ 
flight, in which the pilot in almost con- 
stantly flying over strange country. 

‘The world-fight is an all-American 
undertaking in every sense of the term. 
Planned and sponsored by the flying arm 
of the country’s land forces, itis carried 
out by soldiers of the United States Army 
in planes designed and constructed by an 
‘American aeronautical engineer—Donald 
Douglns—and that get their power from 
an engine the development of which is a 
triumph of American ingenuity, industry 
and patience. 

"The Douglas World Fliers, as the 
planes are called, are a modification of the 
Douglas torpedo plane. A thicker wing 
‘wetion, demountable pontoons that per- 
mit the planes to land on, and take of 
from water as well as land, and other 
body ‘refinements fitted the Douglas 
machines for their epoch-making journey. 


HIABKING back to the days of Cal 
Rodgers and his 4-day trans 
continental flight, and recalling the prog- 
ress in aviation since then, what predic 
tions can be made for the next dozen 
years? Will men of the air girdle the 
earth as casually as they now pass over 
‘a dozen states? 

T hesitate to make a specific prophesy. 
‘One thing I will say, though, in full con- 
fidence that my. ‘prediction will be 
fulfilled. ‘That is, that no matter what 
developments in ‘aviation come in the 
future, Americans then, as now, will 
stand forth the leaders of the world. 


story of ths Navy's new peace 
Zi-3, and her warlike sister, the Shen= 


Dyesistible! 
You canbe expected, anticipat- 
ed, welcomed with open arms. 


You canbe a favorite at parties, 
dances and other social affairs, 


The charm of jazz refined is 
yours with a Buescher Saxo- 
phone. Young folks find those 
syncopated tunes simply irre~ 
sistible. 


Bu TrueTone 
SAXOPHONE 


‘You don’t have to‘“study”’ the Sax- 
ophoneas you do other instruments. 
e's no practice drudgery. You 
don’t have to be “talented.” 
Three lessons sent free with the in- 
strument start you. In a week you 
can play airs. No teacher 
needed. 


It’sall fun, and even though you're 
only interested for pleasure now, you 
can, in 90 days’ time, join a band 
or orchestra, if you wi 

First class Saxophonists make big 


money. Try it free for six days in 
your own home. 
Free Saxophone Book — Send a postal for 
Four copys hention any other ketrament 
Uniwheh Jou may be interested. No obliza~ 
dion. ‘Do this tay. 


an 


You Can Save Your Wife 
10,000 Steps a Day 


(Continued from page 82) 
ial. Here is where the experienced 
, builder and dealer know how 
to save hundreds éf dollars. If all the 
dressers, the breakfast nook, table and 
benches, and other woodwork have to 
‘be made specially at the mill or in part, 
‘at least, by the carpenter on the job, 
the arrangement is not practical because 
the cost is disproportionately large 
‘Two families that I know of each ai 
building 2 house from the same arci 
tectural plans and in the same city. The 
details for special built-in woodwork were 
drawn to seale carefully by the architect 
and were reproduced in the blueprints. 
‘The head of one family had his con- 
tractor order all of this specially designed 
woodwork specially turned out at a local 
mill, In the other family, the housewife 
studied various stock woodwork or mill- 
work catalogs and bought stock designs 
of built-in furniture that closely re- 
sembled the architect's designs. ‘The 
difference in cost saved her about $250, 
and about $100 of this saving was in 
the built-in kitehen equipment. | 


HIS woman discovered that in every 
stock a wide variety 
ble, and that designs 

tnd sizes which are not in stock ean be 

ordered from catalog. In any type of 
tock woodwork there is an unexpected 
range of choice in dimensions andstyle. 

Dressers, for example, may have glass 

or panel doors, and they may extend to 

the ceiling or not as you wish. Bins and 
drawer sections are interchangeable so 
that almost any desired combination is 
possible, Used singly or in group as 
semblies, such units will fit into compact | 
space in’ kitchens already built, as well 

‘as in newly constructed kitchens, 

Most architects and builders now 
provide comfortably sized kitchens for 
their clients, A builder of small houses 
who has sold more than 2000 five, six-, 
fand seven-room homes during the past 
two years told me recently that women 
prefer a kitchen containing from 100 to 
160 square feet, with plenty of built- 
convenience and labor-saving features, 
‘This space, he has found, allows room, 
without crowding, for the equipment | 
needed for the many household tasks 
that center in the kitchen, yet does not | 
involve miles of walking for the worker. | 
Unless the popular separate dining nook | 
or breakfast, alcove is ‘provided, the | 
kitchen should be large enough to be 
used for breakfasts and other informal | 
meals, | 


[F porta as pt ptr btn | 
devices came into general use, you | 
Piero ogre on 


costly alterations, Not long ago when I 
went to dinner at the home of a middle | 
‘aged couple, I observed that my hostess 
‘was limping slightly. | 

“Have you met with an accident?” I 
inquired. 

“Yes.” she replied, “That dratted 
ironing board! It just fell out of the 
kitchen closet on my foot.” 
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Nine out of ten sets use 
MICADONS! 


Nine out of every ten sets are made with Micadons—the 
randard fed raidlo condenser. Set builders chooee them 
for many reasons. 


They know that the Micadon is a Dubiller product, hence 
superior in quality and efficiency. 


They know that Micadons can be obtained in accurately 
matched capacities and that the capacity is permanent 


know that Micadons are easily installed, equ 
au thay ate with extention tabe for volderiag tnd 'eyelecs 
for set screw assembly. 


They know that Micadons are made with type variations 
to mreet every possible requirement. 


For the best results use MICADONS. 


*Dubilier 
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“Experiments With 
110-Volt Alternating 
Current” 


ERE st lt i book hat srs proc 
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How to Make 
ieee Electrical 


them yourself.” The making of the 
ie ariply eplained = 


“How to Make Things Electrical” 


deere 
eee ieee 
py oe a 


= 

“The book “Experiments with 110.Vot Alterat- 
ing Caretta by evry man epeinenting 
256 pages, 135 ilsrations. Price, postpaid $175, 
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You Can Save Your Wife 


10,000 Steps a Day 
oninued from page 143) 


Vhy don’t you have a built-in ironing 
board installed?’ 


ing board in an old building, all that is 
necessary is to cut out lath, plaster and 
baseboard between two studdings that 
are about sixteen inches apart, to a height 
which will take the stock cabinet con- 
taining the hinged ironing board. First, 
of course, make sure that there are no 
‘obstructions such as pipes or wires 
between the studing to prevent the 
cabinet from going back the proper depth, 
about six inches. Nails fasten the eabinet 
in place between the studs. The stock 
door casing, door eap and door then can 
be hung. 

My hostess followed my advice. On 
my next visit she led me out into the 
kitchen, ‘There, practically flush with 
the wail, was a six-foot cabinet. She 
opened the door, and pulled down the 
large board, revealing a smaller board 
hinged just above. 

“There they are, as you see,” she said, 
“‘the big and the little. They are always 
in place; never fall down; are never in the 
way: require neither chairs nor table for 
support; are clean and free from dust, and 
are always ready for use. For convenience 
T have had an electric outlet installed 
next to the cabinet.” White enameled, 
it perfectly matched the other woodwork 
in the kitchen. 


(OST manufacturers of stock mill- 
‘work and built-in furniture and 

‘equipment furnish the material assembled, 
or partially so, in the natural wood, 
‘0 that it can be finished on the job to 
suit. Hardware sometimes is supplied 
with it. Always buy good hardware, 
Inferior, cheap hardware, quickly rusts, 
Bronze ‘or brass hardware is best and 
cheapest in the long run 

‘There is nothing mysterious about 
built-in kitchen equipment, It has come 
to stay. Moveable kitchen units, of 
course, are avilable in both wood ‘and 
steel; but the built-in kind seems to be 
steadily gaining in popularity in the 

1's house today. 

tegral part of the house, these 
built-in features—particularly for the 
well equipped and well-planned kitchen— 
very often sell the house, builders find, 
Every man and every woman construct- 
ing a home should remember 
day it may be necessary or desirable to 
sell that house. Details that lend com- 
fort, convenience and attractiveness com- 
bine to create a better home that should 
not be hard to dispose of almost any time 
at a good price. 


HY it is economy to build in 
permanent furniture in other 
rooms of your home—whether you are 
planning a new house or building 
an old one—will be discussed by Mr. 
Moore in an early issue. He will show 
you how you can do it and will explain 
why built-in furniture increases floor 
Space by taking its place as part of the 
wall, increases property value, and is 
Useful, practical and decorative. 


a 


Do You Sleep Too Much? 
(Continued from poge 43) 


‘most relaxed, your blood pressure lowest, 
and your skin sensitivity least. 

‘After the first couple of hours, sleep 
becomes lighter, After four hours it is 
very light. ‘The slightest noise will awaken, 
‘an average sleeper after this time. 

Now, to continue this light sleep in the 
morning is not restful. The extra hour's 
sleep usually is made up of short naps— 
broken sleep. It is beneficial neither to 

‘ot your mind. On the con- 
trary, itis likely to do you grave harm by 
helping build up a habit of laziness, 


HY not, then, do away with this 
ight, fitful slumber that does you 
no good, and substitute deeper sleep of 
shorter ‘duration? Cut two or three 
hours from your night's sleep and still 
obtain more rest than you do now? 
ma can do it very easily if you can 
manage to take a noonday nap of less than 
an hour every’ ‘You are usually 
drowsy at this time, and apparently 
nature intended you to sleep then. Forty: 
five minutes of deep, restful sleep at mid- 
day is equal to three or four hours of the 
light sleep you get from three to seven 
in the morning. 

If you ean take this noonday nap, follow 
it with a short period of light exerci 
such as rapid walking, to aid digestion. 
Tt may take you a few days to accustom 
yourself to sleeping during the day, but 
‘within a week you should be able to do it 
easily, and you will find yourself able to cut 
threeorfourhoursatleast from your night's 
sloop and atill be stronger and more 
efficient both mentally and physically. 

Of course, I realize that it is difficult 
not impoasible, for some people to take a 
nap at noon. ‘Those who ean't, will find 
‘themselves improving the quality of 
their night's sleep if they will follow a few 
simple rules for sleeping. 

‘To begin with, restful sleep depends on 
‘entire relaxation of the body. ‘The only way 
you can relax entirely is to lie at full 
length. Some animals ean sleep standing 
up, but human beings seldom attempt 
anything like that, Still, I knew a man, 
neveral years ago, who would sleep while 
standing by his'bed. ‘There must be 
something wrong with a man like that, 
you are thinking. Very likely. When I 
knew him he was a patient in a hospital 
for the insane, which is about where all of 
us would end if we tried sleeping the way 
he did. 


ROBABLY you would find it impos- 

sible to do ns he did. Muscular re- 
axation is so essential to the sleep of 
human beings that you can prevent your- 
self from sleeping by clenching your fist 
for bunching the muscles of your legs or 
‘arms. Conversely, you can coax sleep by 
relaxing every muscle of your body—your 
arms, legs, trunk, neck—even your ear 
muscles. 

‘The best way to do thisis tosleep partly 
‘on your side—either side—and partly on 
your stomach. To sleep on your side will 
hot permit entire relaxation, for some of 
your muscles must be kept tense to pre- 
‘ent you from rolling out of bed. Neither 

(Continued on page 146) 
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HAVE YOU AN IDEA? 


YOUR FIRST STEP before disclosing 
an invention. The inventor should write 
for our blank form— 


“Record of Invention” 


This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention 
for examination and instructions. No 
charge for the above information. 
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Free to Inventors 
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Do You Sleep Too Much? 


can such complete relaxation be obtained 
by sleeping on your back. In this posture, 
gravity will cause your lower jaw to drop 
and your mouth to open when your jaw 
muscles relax. This will cause you to 
snore—loudly enough possibly to awaken | 
yourself or others. | 
‘Not that snoring is an evil accom- | 
iment of slumber. On the contrary, it | 
isa sure sign of deep, restful sleep. You | 
can avoid snoring, however, and still get 
quite as much muscular relaxation and | 
quite as much rest if you will sleep in the 
Position Thave mentioned. This is one 
of the very likely ways of causing the 
morning “tired feeling” to disappear. | 


ESIDES muscular relaxation, the 
other prime requisite for sleep is 
‘monotony. "Excitement prevents slumber | 
fand causes bad dreams. Indeed, the 
fxcitement, that -umally accompanies 
eveni itherings probably is the cause 
fof the nightmares that most people at- 
tribute ‘to something they have eaten 
before going to bed. ‘The deep sleep of old 
people and people who live in the country 
fan he attributed to their monotonous 
‘The best way to obtain monotony is to 
sleep in a quiet room. Yet quiet ie not 
‘absolutely eavential to monotony. Regu 
larly repeated sounds, such as the in- 
ceasant ticking of a clock, are monoton- 
fous. They are good instigators of sleep — 
After you become accustomed to. them. 
‘The. muted ticking of a watch nder- 
neath your pillow will help you to aleep. 
Extraordinary sounds, though, tend to 
awaken you. "You ean learn to sieep in a 
holler factory and find the constant up- 
roar conducive to sleep. But a com- 
paratively alight noise the paming of & 


step of some one near your bedside 
raises your blood pressure immediately 
and is likely to awaken you if you are not 
sleeping deeply. 

‘The next most important considera 
tion in seeking deop, restful sleep is com- 
fork. A soft, comfortable bed, a soft, 
‘comfortable pillow to raise your head and 
Prevent the blood from rushing to your 
brain, and covers that are sufficiently 
‘warm without being too heavy are essen- | 
tial to sound sleep. A hard bed, a lumpy | 
mattress, or very heavy covers cause 
luneven pressure on the body. They are 
irritants, and tend to make sleep light. 


ITH these sids—muscular relaxa- 

tion, monotony, and eomfort—you 
soon can teach yourself to sleep deeply, 
very quickly. jin a short time you 
will ind that six hours’ sleep is enough 
for you. During my recent investigation 
of sleep I taught many persons how to 
sleep properly and how to eut down their 
hours of sleeping. 

‘You cannot, however, make up your 
mind today that hereafter you are going 
to get along with six hours’ sleep, and 
put that schedule into effect tonight. 
You would find that harmful, especially 
with regard to your ability to do mental 
work. 


ail 


Do You Sleep Too Much? | 


(Continued irom pose 148) 


In one of my experiments I found that 
persons who have lost two hours’ sleep 
4are unable to work as well on the follow- 
ing day. ‘The reason for this is that they 
are forced to use more than their ac 
eustomed amount of energy in accom- 
plishing any of their usual tasks. With 
the loss of a whole night's sleep mental 
efficiency is lowered by as much as 25 
per cent, 

In fact, doing without sleep is more 
dangerous than doing without food. A 
dog ean be starved for 20 days. It will 
Jose weight, but will recover rapidly when 
fed again.” To deprive a dog of sleep 
for five days, is fatal, With men virtually 
the same thing holds true. 


ROFESSOR G. T. W. Patrick, of the 

University of Towa, not fong ago kept 
three "mon awake Tor 90 consecutive 
hours—virtually four days, At intervals 
he gave them paychological tests to 
manure’ their working efficiency in 
Various mental functions. ‘Their mem- 
ories were affected particularly. After 7 
hours without sleep ie took one man 20 
minutes to commit to memory & selec- 
tion similar to one which he had memor- 
ized in a little more than 2 minutes before 
Toning sleep. “After 86 hours, he could 
not memorize at all! : 

Another man begun to “see things" — 
colored Insects which he tried to Kill, All 
of the men muffered fmmeasrabl 

However, you need not be afraid that 
something like this will happen to you if 
you learn to dispense with two or three | 
hours" ley a night by’ learning to sleep 
deeply. The subjects I used in my in~ 
vestigation all" were accustomed tocight 
to nine hours’ aleep a night. Now they 
set sx. 

‘They over that the shorter sleep- 
ing time not only is giving them more 
time for work or play, but actually has 
increased both their mental and physical 
aificioney. 

Thin ia not guesswork. Scientific 
tests of the body metabolism and men- 
tal efficiency that’ each man under 
went before breakfast during. the in- 
Yestigation. show that. this increase in 
efficiency undoubtedly has taken place. 

If you are going to cut down your 
steeping time, make the reduction from 
the night end of the sleep period. That 
is, stay up later and rise at your ustal 
time.» When thie is done, the deeper 
floep that you get when you go to bed 
feann to compennate for what you have 
ont. 

TRemember—it is not how muck sleep 
you get that counts; it is the ind of 

"are you getting enough of the 
ight kind? “Or do you get too much | 
oor sleep? 


ID you know that one out of every | 
10 Persons in the world suffers 

trom defective hearing of some sort? 
How well do you hear? Perhaps you are 
partially deaf and don't know tc 

Hn van article next month a dis- 
tinguished expert will fell you how te 
test your hearing, and how to safeguard 
Yourvell from the tragedy of living in 
Eternal silence. 
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What I Learned 
About Old Age 


p Byram Kaley AMLLLD, 
ERTAIN new 
facts about old 
age, recently 
closed to me, cons 
tute the most start 
ling 
have ever received. I 
am 40 years old my~ 
fell. Uhad begun to 


T won 
the class of ailments which seems so prev- 
‘alent among men past 40. Then through 
‘S.mutual frend, T made the acquaintance 
Of a, member of the American Associa 
tion for the Advancement of Science, who 
hat recently brought to light most inter~ 
esting {acts about the peculiar conditions 
‘common to men past midille age. 


Why Many Men Are Old at 40 


Thad often wondered why so many men 
ele to‘ lose thelr vigor and alertness 
ten, heya sary ot of the 
Mothera, at 60 and 10, neem to be in 
aa fe, There must be some reason 
Aint 1 found ou ex: 
aetly what ths reason 


65% Have Gland Trouble 


1 have learned that 659% of all men past 
4 certain middie age have a disorder Of 
ite gland, called the prostate, And pros 
tate disorder is not only the direet. cause 
Ait juuch distress often neoessitating oper 
Aion but daplys isl im many parts 
the body, mental a well as physica, 
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A New Era in Auto 
Construction 
(Continued from page 37) 

a record of everything he does to the car 
‘on the road—every turn of a wrench or 
screwdriver is put down. If during this 
interval repairs are necessary 
garage, a detailed record is kept. 

“Then at the completion of 25,000 miles 
of this strenuous pace, in about three 
‘months, the car is taken down and mea 
surements and tests made to determine 
the wear of parts, the fatigue of metals, 
and other scientifie data. In this work 
‘the most exact instruments and devices 
are employed. ‘Then from this informs 
tion we set to work to improve or 
‘strengthen the parts that show the need. 


HESE cars sometimes carry sand- 

‘bags equivalent to the weight of four 
or five passengers. In road-testing a five- 
ton truck, it is losded with six or seven 
tons of gravel and otherwise subjected 
to extreme conditions. A scientific device 
determines the fatigue limits of metals. 
Like piece of pasteboard, metal will 
give and take within its elastic limits, 
Dut eventually will break.” 

I had the rather freezing pleasure of 
stepping out of a Dayton summertime 
{into a temperature 20 degrees below zero, 
in which experiments were being made 
with the performance of carburetors, 
self-starters and ignition systems. ‘The 
refrigeration room is big enough to hold 
an automobile, and when the big doors 
are closed and the recording devices out 
side connected, the results can be watched 
in comfort. Motor-cars must be made 
to run in winter, so all designs must be 
checked for temperature. 

Again, on my own responsibility, it 
seems not too much to predict that some 


day we may have a carburetor that 
start an engine smoothly and quickly in 

the coldest weather. 
‘There is another kind of science that 
the 


has played a tremendous ps 
development of the automobile in 
‘This is the science of the mechanical 
engineer, supplemented by the achieve 
ments of the production engineer. 

Up to 1910, automobiles were made 
under mechanical conditions that were 
primitive as we now see them. Holes 
‘were bored one by one, men wielded hand 
screwdrivers and wrenches, and 10 or 
12 husky laborers were used to peram- 
bulate an automobile body to an elevator. 


‘ODAY the multiple drill scoops out 
dozens of holes from four directions 
‘The power screw- 

1a few seconds what 

‘a minute or two to 


accomplish, whil 
18 or more nuts at one twirl. 

‘And now mighty cranes and other 
conveying mechanisms take over the 
work of hundreds of men. One such 
machine, traveling under the steel rafters 
‘of the factory roof, actually moves in 
four directions at the same time, reach- 
ing out with its various arms like a giant 
‘octopus. ‘The great lifting magnet reaches 
down and takes out a earload of steel at 
‘one motion. 


(Continued om page 149) 
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A New Era in Auto 
Construction 


(Continued from page 148) 


‘Monster presses come down on sheets 
of metal and—presto!—a whole fender 
is made, One of these great presses, 
operated by two men, does the work 
formerly accomplished by 40, A steam 
hammer with a 7000-pound blow elimi- 
nates the labor of dozens of blacksmiths. 
Tt was once the custom to assemble 
autemobiles by gathering the parts 
and setting them up as a child stirs up 
his box of blocks and builds a house. One 
fof the most sweeping changes in auto- 
mobile production was wrought when the 
present method of assembling under 
motion came in. 
‘Whe automobile grows as it moves 
lowly through the factory on a traveling 
rack that runs on rails. Certain parts 
must _be attached when the car reaches 
specified stations on the route, Every 
man has prescribed work to do. if 
greater production is required, the speed 
‘of the traveling rack is increased and 
‘more men put on. 


THOUSAND men now produce 

three or four times the cars they 
did. | In_some operations months are 
‘actually crowded into days. 

‘Here in Dayton,” Mr. Kettering 
said, ““we use the most exact instruments 
for ‘experimenting with the physical 
properties of metals. We can take almost 
any piece of steel and pull it apart as you 
might stretch and break a rubber band; 
fan instrument measures and records the 
pulling power required, be it 200 or 
200,000 pounds. 

“We determine the hardness of steel 
by dropping upon it from a predetermined 
height a very hard steel ball. We calculate 
the resistance by the rebound. 


N another room of our laboratories we 

‘conduct microscopical studies of steel. 
‘The internal structure tells us many 
things pertaining to strength, hardness, 
and all the qualities necessiry to the 
particular uses. ‘The microscope may re- 
veal overheating in forging, for instance, 
or impurities. 

“We make microphotographs of the 
inside of the metal, showing the molecular 
formations magnified hundreds of times. 

“There are many wonderful instru- 
ments for checking the accuracy of 
ammeters and speedometers, determining 
the horsepower of engines, and getting 
other scientific data. 

“But don't forget that the machine we 
are experimenting with is already mar- 
velous beyond conception. For instance, 
the engines of some ears fire 16,000 shots 
a minute, while the most rapid firing 
gun fires lesa than 1250, Every one of 
these 16,000 explosions is caused by a 
spark delivered on schedule time. 

“This is the wonderful machine we are | 
seeking to improve.” 


HIS is the second of a series of f 

‘ward-looking articles by Mr. Wool- 
ey on what science is doing for modern 
industry." ‘The third will appear in an 
early issue. 
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Why Animals Understand ! 


(Continwed from page 51) 
Quickly contract the throat and inhale 
with the same whistling squeak with 
which you began. Repeat this four times 
and you have the complete salutation of 
the zebra when he “he-haws.”” 

‘The domesticated donkey really says 
“haw-he, haw-he, haw-he.” He gives the 
Jong sound of “haw” in exhalation first 
and whistles with his contracted throat 
‘each time he inhales between “haws.” In 
imitating the bray of either the donkey or 
‘zebra, the prolonged sound upon exhala~ 
tion should be given a slight nasal quality. 


[E308 find monkeys amusing, you will 
enjoy being able to chat with them in 
their own “dialect.” In addressing 
monkeys or apes, friendly sounds must be 
accompanied by appropriate facial ex- 
pressions. Give a guttural staccato 
grunt, open your eyes wide, raise your 
eyebrows and protrude your lips, making 
a clucking, kissing sound. If Mr, Monk 
responds by raising his eyebrows and then 
lowering them in a frown, you may just 
as well drop the conversation, because he 
isin a surly mood and it is useless to coax. 

After you gain confidence 
ability to make animals answer you, 
will probably want to make the lion 
Breathe in as much air as your diaphragm 
will permit. With contracted throat give 
the sound of “ou” as in “you.” Prolong 
this in imitation of the long growl of the 
lion, as if you were in pain. Then suddenly 
‘open the throat and rattle the palate. 
‘Anordinary lamp chimney, used as a meg: 
Phone, wili give volume to your ‘roar. 

‘The pigeon is one of the most affection 
of birds and learning to imitate its 

ve you many new bird 
friends, The sound of “oot,” as in 
“root,” is the primary sound in the 
pigeon’s call. Give a long “oo” then 
shove the tongue forward, quickly, be- 
tween the teeth until it touches the lips. 
This cuts off the air, producing the sound 
of “oot.” 

Practise this several times. Now, try 
to form the lips in an oval shape and make 
1 gargling sound with the back of the 
tongue as you make the “oo” sound; 
| complete the call with the forward motion 

of the tongue. Repeat this a dozen 
times, then fill your pockets full of eracked 
corn and go out and call a flock of pigeons 
and see what happens. 

Familiar to all bird lovers is the call of 
the robin. Listen carefully to his whistle. 
You can imitate him by curving the 
tongue up in the palate back of the teeth 
and whistling with an exhalation as in 
“ha ha ha.” 


"THE cow is justly known as a wise 
‘old bird. His “caw” is not pretty. 
but you will find it easy to imitate and 
very responsive. When you call a crow, a 
flock is sure to come, so take refreshments 
enough for all and you will find them an 
entertaining company. 

‘By the time you have perfected the 
bird and animal sounds I have described, 
‘you will find many new suggestions in the 
fields and woods, the park and the 200. 
‘When you begin to speak their “lan- 
guages,” you will find innumerable shy 
creatures ready to be friends with you. 
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(Continued from page 45) 


measurement comes into play in making 
each individual part of the gage precise to 
the ten-thousandth, 

For example, if a part is required with a 
length of 2.0165 inches, the rules of stan- 
dardization insist that it must not be 
2.0168 or 2.0162, but as closely as possible 
to 2.0165. Modern machinery is made 
with a tolerance as close as two ten- 
thousandths. ‘That, for instance, was the 
tolerance allowed in the vital parts of the 
Liberty motor for airplanes. 

By the use of the Hoke gages it is pos 
sible to make parts with this precision and 
to be sure that they will fit precisely into 
mechanism of the most complicated and 
delicate character. 

Naturally I was curious to learn where 
this master of accuracy found his starting. 
point for his method of hair-splitting 

“When the war broke out,” he told 
me, "I had been working for 10 yeurs 
‘on my notions of the new standards. 
Blocks of great accuracy had been made 
in Sweden, but the methods had been 
kept secret. My first results were dis 
couraging, but the experience stood me 
Jn good stead when I sought to demon- 
‘strate my method to the government at 
the outbreak of the war. The Bureau 
of Ordnance and the Bureau of Stan- 
dards became interested and the latter 
gaye me a place to work and a man to 
help me. Within two or three days we 
had rigged up a machine out of some old 
junk, for making gage blocks, A few 
days’ Inter we had turned outa set of 
Dlocks of one size, Tested by any known 
instruments these were not convincing, 
but optical measurements by the Bureau, 
of Standards showed them to be of 
identical wize and accurate to a degree 
that amazed the experts. Tests with the 
interferometer, a machine that uses light 
rays for measurement, showed accuracy 
never before conceived —within millionths 
of an ineh.” 


TIE use of light rays for measurement 
is a fascinating process. Hoke gave 
me an idea of the action of the rays by 
using one of his gage blocks and a piece 
of optical glass—glass ground to exact 
rmoothness and precise uniformity. of 
thickness. He placed the highly polished 
Dit of stoel against the surface of the 
fass_and had me look down upon the 
stool through the glass. Tsaw a rainbow— 
aspectrum of parallel lines. This indicated 
that the surfaces of steel and glass were 
not parallel—that there was a wedge- 
shaped space between them, widening to- 
‘ward one edge. ‘The distance between one 
line and another, in the spectrum, 
Fepresented ten-millionths of an inch of 
variation in the wideness of this space. 

Hoke then applied the steel block more 
accurately against the face of the glass, by 

‘a wringing motion. The colors 
disappeared and the metal became steely 
blue, denoting perfect contact. 

‘The Hoke precision gages are the out- 
growth of a life passion for accuracy. In 
boyhood it wan not enough for him to 
know that his walk to school took "12 or 
15 minutes.” He figured it in seconds and 

(Continued on poge 152 


The Most Accurate Man 


POPULAR SCIENCE MONTHLY 


“I Never Knew It Was So 


~to Learn Music |” 


a 


fever fearning to play. 
“All the time T thought they had that mat~ 
sural ear for music which I lacked. 50 Tbever 
Sted them how Uhey did it. Thea one day 
fauite by accident T heard of the shart. imple 

Nome-study course of the U.S. Schoo! of Music 
‘Well, do you know, T sat down that very 
night and wrote the U.S. School of ‘Music: 
Tare was the thing I had waited forall my life 

in three days 1 received the School's int 
after reading letters of praise 


verything about them was so sme and clear 


“Pecture tostractionn, 
AnH, Coan then 


iy iseee amber of my favorite me 
eae ia elre wes lone 


‘women and children: Il'you are ‘bea 
Bookiet. “Music Lemmons. in" Your Own Home” 
WWitn ‘Te wil "te wnt™am Wtrate folder which Cie S 


$200 a Week | Write &: €€fo° 


| meee, es CLS 
| oy see 
| 


Stee 


& 
As Low As $60 a Carat 


for Diamonds 


152 
He takes his pipe 
1800 miles 
into China 
No, it isn’t because his wife objects to his 
So Be eae ni ee oie 
ere epee eee 
‘Mr. Mellor takes his pipe far into the 
gsi at ties Me ie ao 
he is attached to the good U.S. S. Palos, 
ae paced i om 0.8 Bes 


upper Yangtse Kinng. 
‘This is what Mr. Mellor writes: 


Ls 
Bast sie 
have junt een roan 
eat ty"our canteen "yeutaan and thought 
hat Gur wouid be Amador tn tet 
tthe" tne 


pens 


Tea say th 
fine tobacen on 


Robert N. Melior, 


fers) 


It you would try 

‘you buy, let us 
ond you free samples 
of Edgeworth and 
sive you a chanee to 
fear at first hand 
why so many smok- 
cers like it 

Write your 
name and ad- 
dress to Larus 
& Brother 
Company, 
59 South 2ist 
Street, Rich- 
mond, Va. 

Edgeworth is 
‘sold in various 
sizes to suit the 
needs and 
‘means of all purchasers. Both Edgeworth 
Plug Slice and Ready-Rubbed are packed 
in small, pocket-size packages, in hand- 
some humidors holding a pound, and also 
{in several handy in-between sizes. 

We'll be grateful for the name and 
dress of your tobacco dealer, too, if you 
care to add them. 

To Relail Tobacco Merchants: It your 
jobber cannot supply you with Edge- 
‘worth, Larus & Brother Company will 
gladly send you prepaid by parcel post a 
‘One- or two-dozen carton of any size of 
Edgeworth Plug Slice or Ready-Rubbed 
for the same price you would pay the 
jobber. 


POPULAR SCIENCE MONTHLY 


The Most Accurate Man 
(Continued from poge 151) 
trained himself to cover the distance in 
exacily the same time tothe second each 


‘The boyish passion for accuracy caused 
him to know that his fishing line measured 
five yards, some inches and certain 
sixty-fourths—I have not yet arrived at 
that degree of accuracy where I ean re- 
member the exact measurement he gave. 


HEN he took the family sewing- 
machine apart, the boy of 11 first 
‘made a diagram with pencil on a sheet of 
‘wrapping-paper, showing the outfit as it 
stood. Spreading this paper on the floor, 
he deposited each part, as removed, on 
the spot corresponding to the proper 
place in the works of the machine. To 
prevent the screws from rolling, he stuck 
‘them through holes in the paper. In this 
‘way he succeeded in putting the machine 
together again without one part omitted. 
He was always timing something. If a 
train were 43 seconds late, he would com- 
‘ment on the fact. If the morning school- 
bell rang five seconds ahead of time, he 
knew it and secretly rebelled. ‘Today he 
is looked upon by his fellow members of 
the Baltimore Yacht Club as a necessary 
evil; necessary in that his timing of races 
is the official standard of accuracy; and 
an evil in that he has a habit of showing 
that the boat reputed to sail 15 miles an 
hour never exceeds 1234. 

“Measurement is the fundamental of 
manufacture,” he told me. “The use of 
precision gages has made possible me- 
chanical operations that formerly were 
‘out of reach. Swiss watches formerly 
‘were made by hand. Today they ean be 
turned out hy machinery with greatly 
increased accur Particular people 
used to insist on hand-sewed shoes. Man- 
‘ufacturing precision now makes it possible 
to turn out millions of shoes that are bet- 
ter than the individual hand-sewed type. 


* ASA result of precision we now are 
able to produce new forms of auto- 
matic machinery. The unskilled work- 
‘man is able to produce things once pos- 
sible only to those of the highest skill. 
‘Today the skilled mechanic is needed only 
for the production of the machine by 
which accurate parts are made. The 
unskilled mechanic can do the rest. 

“The new accuracy in parts has revo- 
lutionized every phase of mechanics. 
Human life is safer because accuracy in 
the parts of an automobile prevents dis- 
asters that would result from a lack of 
Precision. Money is saved in vast volume 
‘because of the new possibilities in quan- 
tity production. By precision, the life of 2 
machine is lengthened in that spotty 
‘wear, resulting from unevenness, is 
wholiy eliminated.” 


TATURALLY I wondered if Hoke in- 
tended to elaborate his gages to 
less than a millionth of an inch. 

“For the present," he told me, “the 
measurements are far ahead of the re- 
quirements. It is easily possible, how- 
ever, to carry them as far as we please. 
‘When finer ‘measurements are needed, 
we'll have them.” 
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{ip, or most nay other that you may dente 
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Lights Aid Happiness 
(Continued from page 57) 

atomic radiation exemplified by radium 

and its family. 

Te isa fascinating picture. The stom 
of radium or of = reative, containing ea 
“polar system” of elecironie bodies of 
slmost infnive smallness yields it enersy 
Spategs tee semen of all eae? 
roughoat stellar space—for the benefit 
of theee who. acquve Inowledge of its 
ivpericn., Hae dibwrest we sre irom 
man of only yectevcertury!”" Compare: 
tively we know so much more; but setu- 
aly » Title 


REDUCE 
"oun TAXES 


Taxes are too high, and legislators 
arg rather slow finding ways (0 
reduce taxes, Why wuit Jor” govern 
‘mental action? Cut a big’ slice from 
jour lanes by spending, considerably 
fess for coal and apply the saving to 
paying your taxes, It can be done 
Eifectively.Yer—and you can get 
more hea! than you need. Simply 
attach the inexpensive CROWN Fuel 
Saver to your furnace. “This remark- 
fable device will save you from 20 to 
50% of what you ordinarily spend f 
Coal, “There's no political bunk to this 
eduction for— 


The CROWN Fuel Saver 


HAT countless millions have died 

through ignorance in past centuries! 
But what a pity they are still dying 
through prejudice, for even today there 
fare persons who are jealous of the 
powers of radiant energy. 

‘Then there are also those ever-existent 
quacks who pretend to know more than 
actually is known, ‘Thus we find, as 
always, diligent scientific workers hattling 
fon one front against the cowardice of 
prejudice and on the other against the 
valor of ignorance. 

In the field of colored light there is op- 
portunity for the honest and the dishonest, 
the scientist and the quack. A famous 
royal prince was cured of smalipox with- 
out pitting by keeping him under red 
light. Naturally the unthinking drew a 
positive conclusion to the effect that ed 
light was efficacious. As a matter of fact, 
ft was the absence of the other radiation 
and not the presence of red light that 
achieved the result. Darkness would 
hhave sufficed in this ease as well as in the 
photographic darkroom, but red light is, 
better because it has no influence either 
way and enables those present to see. 

Up to the presont time we have little 
knowledge of the biological or physio- 
logical effects of colored lights on the 
human body. However, we do have some 
Knowledge of the psychophysiological 
effects of light and color entering our lives 
through the doorwa 
again, we find the valor of igna 
business, but fortunately serious damage 
is confined to the purse of the unwa 


mee 
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‘The CROWN Punt Saver fs the ford door 


weer 


HILE scientists are 
tangled skein, all of 


wravelin 


the drabness of every-day life. The emo- 
ive value of color is not as strong as that 
Dut it is just asreal. A little mu- 
y is good for us, but we could not 
enjoy continuously a symphony concert 
ora Wagnerian opera. Soitis with color. 
Exposure to colorfulness each day is a bit 
of variety the effect of which is similar to 
music, and this effect is confined not 
merely to appreciation of the beautiful, 
‘but has a deeper influence upon our minds, 
‘our emotions, and consequently our health 
and happiness. 


Hf 


rl 
ea 


ERNST BADE, Ph.D., who in prow 
vious articles in POPULAR SCIENCE 
MONTHLY has given practical hints for 
planting and caring for your garden, 
‘will tell in an early issue how to harvest 
your crop and store your products for 
| the winter. 
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MECHANICS’ 
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MECH. 


330 PACES 
More than 300,000 sold 


[ANDIEST book of Its 
‘kind ever written. Pr 

pared by experts under the 
Uirection of the  Tnterna~ 


Cheats; Electricity Curreatas 
Dynamos and Meters; Batteriea; Cable 
Testing; Compass Surveying Curves; 
Leveling Ete. 
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How Broadcasting Works 
ued from page 7) 
sounds made near by. The aerial, or 
“antenna,” ia along wire, one end of 
which is high in the air and the other con- 
ected with the ground. Over thia the 
modulated radio waves pase tothe ether, 
“A. detailed description of the. tran 
miter cannot be attempted here. Sulice 
Rtosey that itis made up of cla of wie 
‘etal platen, insulators, end gles bulea 
tinically known a8 
wacuum tubes,” “inductances,” “con 
densers,” “transformers,” and so on— 
arranged in such a way that electric cur- 
ent supplied by large generators near by 
flows back and forth ‘through the cols 
very rapidly—possibly a million times a 
tecoad.” This ‘oecllating current ts the 
“Cartier wave” referred to above. Ita 
speed ef Vibration and other rersarkae 
properties are due to the vecour tubes 
In the transmitter, which are quite the 
most amazing thing in radio, 


electric lary 
tube called the "pl 
snother tube of wire gauze called the 
grid." Within the grid is a filament, just 
ike a lamp filament. If an electric cur- 
rent is permitted to flow through it, this 
filament becomes white hot. From it then 
‘shoot millions of tiny charges of electricity 
called “electrons.” ‘These form a sort of 
“bridge” between the filament and the 
plate, over which a current of electricity 
‘may pass, but in one direction only. 
‘When an electric current of proper 
potential {a applied to the grid—which 
you will recall is between Slament and 
late—the grid acts as a screen, prevent 
the passage of current from the fila- 
ment to the plate. In the transmitter, 
bes are ao connected that thin 
‘ebb and flow” of current ia 


very rapid 

Now, this oscillating current, vibrating 
‘4 million times a second in the trans- 
miter, might be put on the air and picked 
up by a radio receiver. No one could 
though, because the most sensitive 
human ear is incapable of detecting vibra- 
tions of a rate greater than about 8000 a 
second. Anyway, the vibration of the 
carrier wave is not speech nor. music. 
Speech, music, and the other sounds that 
make up "broadcasting ted 
by modulation of the carrier wave in this 


TT HE performer sings, talks, or plays 
into a sound-sensitive instrument 
called a**microphone.”" ‘This is much like 
the telephone instrument you talk into. 
‘When sound waves strike this instrument, 
part of it moves in unison with the sound 
vibrations. ‘These movements cause 
corresponding variations in electric eur- 
rents passing from the microphone to the 
broadcasting transmitter. ‘These are the 
currents used to modulate the carrier 


wave and thereby put the broadcasting 
program “‘on the air.” 

‘The currents as they issue from the 
microphone, however, are very feeble, 
and must be magnified greatly before they 
will affect the powerful carrier wave. 

(Continued om pape 155) 
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How Broadcasting Works 


(Continued from page 154) 
‘This magnification is accomplished by 
means of vacuum tubes in a “speech 
amplifier.” ‘The magnified current, 
reaching the transmitter, causes the 
carrier wave to vary in exact accordance 
with the speech or music waves striking 
the microphone. ‘This modulated current 
ia carried to the aerial, and the program of 
the broadcasting station travels at the 
‘speed of light—186,000 miles a seeond— 
to radio listeners at all points of the com- 
pas. 

In up-to-date broadcasting studios, the 
program delivered before the microphone 
is not carried directly to the transmitter, 
Dut passes through apparatus in a control 
room, where an operator checks the 
quality of the broadcasting. 

‘A similar cheek is kept by the ope- 
rator at the transmitter, and in this 
watchfulness lies the explanation of the 
uniformly good quality of the programs 
of the larger broadcasting stations. 


ANY of the programs broadcast, of 

course, are performed outside the 
\dio—in theaters, hotel dining-rooms, 
lecture halls, baseball parks, and similar 
places. In these eases the microphone is 
removed from the studio to the scene 
where the event to be broadcast is taking 
place, then connected with the broad- 
casting station over ordinary telephone 

‘When the radio waves earrying speech 
‘or music encounter an aerial, they set up 
in that wire currents that correspond to 
the vibrations of the radio waves. Your 
receiving set picks up those currents and 
transforms them into audible sounds by 
fa process that will be explained in a later 


xt time you use your radio set, 
try to visualize these various processes 
Dbroadeasting as the programs sound in 
your head phones. You will probably 
find your enjoyment of radio greatly en- 
hanced thereby, and a knowledge of these 
few fundamental facts regarding radio 
1 supply you with the groundwork 
upon which to build a really expert 
knowledge of this marvelous new art, 


EXT month's article will carry the 

‘story of radio waves from the 
aerial of the broadcasting station to the 
head phones of loudspeaker of your 
receiver. 


Recent Publications 


Shanks’ Mare, by Charles Coleman 
Stoddard. Sets’ forth the recreational 
Value as well as the charm of walking in 
city or country, with practical hints on 
how to dress for all kinds of weather. 
George H. Doran Company. 
Wins, by Lieutenant-Commander 
Fitzhugh Green, US.N. A thrilling novel, 
of adventure in the Far North, describing 
an airship voyage to, the “Lost Polar 
Continent,” of which Commander Green 
wrote recently. in PoruLak SciENCE 
Mowruty. D. Appleton & Co. 


Making of fan, by Sir Oliver Lod 
ERS. Nstudy in evolution. George 
UiThe Common Sexe of Health, by Staniey 
M. Rinehart, MD. George 
Company. 
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Reduces Watet-Easth’ 


Produces same results as an expert masseur, 
but far quicker, easier and less expensive. 
Substitutes good, solid, normal tissue for 
that bulky, useless disfiguring fat, yet does 
it'so gently that you hardly know it is there 
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A Valuable 68-Page Reference 
Book on Radio—a Market Place 
for the Best in Sets and Parts 
We want you to have a copy of Ward's 
new Radio Catalogue. “You will find it 
to be an encyclopedia of information on 
Radio, the livest topic of the day. Ttcon- 
tains a new Radio map—diagrams of the 
best hook-upe—descriptions of complete 
‘ets, and standard parts for building sets. 
Headquarters for Radio 
‘Montgomery Ward offers you all types 


Montgoméiy 


2 
Ward's Radio Catalogue 
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‘of Radio Equipment at a saving. We 
‘ell direct to youonly merchandise of high- 
‘est quality. Everything you buy from us, 
‘carries our 52-year-old guarantee—""Your 
money back if you are not satisfied.” 
Enjoy the Long Winter Evenings 
Every form of entertainment can be 
brought into your home by Radio. Keep 
in touch with the world—Sports—Elee- 
tion Returns—Dance Mi 
‘—Sermons—Current Events—you can 
enjoy them all by Ras. 
rite today for your copy of this com- 
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Keeping Your Car Free 
of Carbon 
(Continued fom pore 83) 


there are no loose, badly fitting, or broken 
piston rings. Next, see that your oil sup- 
ply is correct. ‘There should be just 
‘enough—every car has a gage that makes 
it simple to determine that—and it should 
be of the right quality. 

‘Next, make sure that the carburetor is 
adjusted correctly. A too rich mixture is 
about the quickest and surest way of clog- 
ging your cylinders with carbon, 

As a last measure, take care how you 
drive. Long trips and steady driving 
with an even, economical feeding of gas, 
‘will not cause earbon to form in excessive 
quantities if the motor is in good mechan- 
ical condition. On the other hand, short 
trips and frequent starting and stopping 
ceause carbon to form rapidly. 


WHEN your motor is idling, it in 
likely that earbon is being depos- 
ited in the cylinders, especially if you 
have the bad habit of choking the motor 
almost until it smokes in order to cause 
it to idle slowly. Another bad habit is 
“racing” the motor by suddenly opening 
the throttle while it is idling. This is a 
certain way of filling your combustion 
chambers with earbon, for when you open 
the throttle suddenly, you introduce a 
charge of gasoline too great to be con- 
sumed, and the residue always will be: 
carbon. 

If your motor misses, the cause often 
will be found in carbon-fouled spark 
plugs. This condition should be remedied 
at once, for every time a cylinder minses 
it becomes filled with gasoline and oil, 
‘and, when it docs fire at Inst, this accu- 
mulation will turn rapidly to carbon, 

Clean spark plugs with the spark gaps 
properly adjusted are necessary to the 
proper operation of your car. Many per- 
sons make the mistake of assuming that 
a wide spark gap results in u better spark 
‘This is not so. The spark gap should by 
between .02 and .025 of an inch, and if 
you expect your motor to run evenly, 
every spark plug should have exactly the 
same adjustment. ‘The best way to assure 
this is by means of a gage that you can 
buy for a few cents. 


ANY drivers make the mistake of ad- 

justing the spark gaps to the width 
of a‘‘thin ‘A new dime is .06 of an 
inch thiek, and one on which the figures are 
barely visible is .04 inch. Either of these 
measurements is too wide. If you haven't 
‘a gage, you can come closer to the proper 
spark-gap adjustment by using a postal 
card. A postal card is almost exactly .01 
inch thick. Two of them are .02 inch 
thick, exactly the correct width of a spark 


fap. 

If you will exercise a little eare about 
‘these things, I can promise you that 
your carbon troubles soon will be over. 
You'll have a car that will cost you less 
money in gas, will be more satisfactory to 
drive, and will take you past other cars 
on the hills. 


EXT month—How to detect and 
trace your automobile troubles 
from warning noises given by your car. 
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How to Build a Super- 


Heterodyne Set 


(Continued from page 08 

Next, start a wire at terminal F of 
transformer 59, connect it with terminal 
F of transformer 58, bend it toward the 
panel, until it reaches a point about three 
quarters of an inch from condenser 43, 
then bend it toward the right and bend 


again at a point directly in front of the C | 


terminal of potentiometer 42. Terminate 


the wire at the C terminal of potentio- 
meter 42, soldering the end to the 
terminal, 


the 
al of condenser 49, and the in- 
end, J, of coll 52 all are connected 
with the wire just mentioned by short 
pieces of wire. 

The F terminal of transformer 60 is 
connected with the positive A-battery 
lead that connects terminal 41 with 
terminal 48. 

‘Terminal P of socket 67 is connected 
with terminal 46, 


"THE internal wiring is completed by 
joining, in the order named, the 
B terminals of transformers 58, 59, and 
460 and terminal 63. 

All that remains is to solder leads to 
terminals 63 and 63 for connection with 
the B batteries. ‘The lengths, of course, 
will depend on the distance from the set 
to the batteries. 

Af you have wired units numbers 1 and 
3 in accordance with the instructions 
sziven in Inst month's issue, and have not 
changed the wiring so as to enable you to 

units 1 and together as a simple 


nect the three units together and 
enjoy the programs that the super- 
heterodyne will get for you. If you 
changed the wiring, change it back to its 
original form. 

‘You are now ready to connect the 
units together. 

One end of the loop acrial, consisting, 
of about 10 turns wound on’a two-foot 
frame, is connected with post 1, and the 
other end with post 2 of unit 1 

‘The negative A-battery lead is con 
nected with terminal 3, and the positive 
A-battery lead with terminal 4 of unit 1. 

Arrange the unite as shown in the 
front view of the completed receiver and 
make the following connections: 
nect ten 21, 22, and 23 of unit 1 
with terminals $9, 40, and 41,respectively, 
of unit 2. ‘Then connect terminals 46, 

and 48 of unit 2 with terminals 24, 
and 26, respectively, of unit 3. 


N a receiver of this type, using so many 

tubes, the low consumption types 
of tubes should be used. A B battery 
of 90 volts usually is sufficient for all 
purpose 

Terminal 9 of unit 1 is connected with 
the negative terminal of the B battery. 
‘Terminal 12 of the same unit is connected 
with the highest B-battery voltage. 

‘Terminal 58 of unit 2 is connected with 
a voltage not higher than 2245 volts if 
fa soft tube is used. If a hard tube is 
used, it may be connected with voltages 
of from 45 to 90 volts. ‘The same con- 

(Continued on page 158) 
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i recelver, you are ready to | 


SUPER COUPLING 
For Your SuPER 


Short Wave Coupler 
(Oscillator Coupler) 

Gives 2 uniform output at any frequencs 

from 130 meters to 650 meters” Housed in 

a bakelite case’ (exactly like ‘Type R120) 

flectively protecting i from injury 

‘Type R-130 Coupler. $5.00 


10,000 Meter Transformer 
(Filtering! 

Buile to pase am intermediate frequency of 

30 ‘kilocycles, together with side-band (26 

to 34 ilocycles): other frequencies effec- 

tively dropped out. Beautiful bakelite 

housing. 


‘Type R-120 Transformer, 


“Wave Transformer 
(Broad-Tuned 

Provides maximum amplifeation at, 30 kilo- 

cycles, as well as at other intermediate fre- 

‘quencies in standard use, from 13 to 75 kilo- 

‘eyeles (4,000 to 20,000 meters). 

Type R-110 Transformer: $6.00 

Audio Frequency Transformers 

‘Their uniform reliability and splendid ampli- 

fication characteristic are recognized every 


Type R-12, $4.50 
s 
0 
00 


‘Type R-21, 
Type R-30, 
‘Type R31, 


AN ANNOUNCEMENT BY E. N. RAULAND 


‘Asa picture grows to completion under the hand of an artist, so has the 
swords favorite sudo transformer grown under the development of ita 
Toeincering sta Soundly-denigned. it requires no yearly remodeling, 
Bay by day it i» brought nearer to perlection; » Uitte refinement of 
winding here. « litle more costly material there—the increased. cont 
Perhaps balanced by the adoption of some labor-eaving tool, rendered 
Sconomical by an enormous output. 
In word, the All-American you bought two years ago, unsurpassed a 
it war at that time, is overshadowed in quality of performance by the 
‘AllAmerican of the present day a0 the strength of a child i» exceeded 
by that of « grown man, 
Continuing, without radical change, the present standard All- 
‘American models (Audio, Power, Long-Wave) we shall announce, 
Guring the months of October and November, achievement in 
the art of transformer building, surprising in their far-reaching 
importance even to those long familiar with All-American 
superior 
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Is your radio set 
a “potato patch”? 


‘The “potato patch” set is neither at- 
tractive in appearance nor efficient in 
‘operation. It is simply a jumble of 
wires and instruments. 

Fine instruments should be mounted 
‘on & first-class panel. Use a good bake- 
lite panel, preferably Celoron. Arrange 
‘your instruments properly on a Celoron 
Panel and you begin your radio career 
‘with one less obstacle to clear reception. 

Celoron is one of the finest insulating 
materials known. Tt possesses high di- 
lectric strength and the abil:ty torresist 
atmospheric attacks. 

Tt never chips, cracks, warps, or 
buckles. It is practically indestrac- 
tible. 

Celoron has been tested and sp- 
proved by the U.S. Navy and the U.S. 


CELORON 


‘Signal Corps. Itisused today by leading 
radio manufacturers and 
‘sands of radio fans. 

If you want to build a berutiful eabinet, 


by thou- 


‘Send for FREE booklets 
‘We have prepared two interesting booklets, 
“Getting the Right Hook up with Cele, 

tandVelenwood =the New Cabinet Matera” 


Bridgeport, Pa. Chiengo, I. 
‘Branches in Principal Cider 
Toroete, Canada “London, England 


BAKELITE RADIO PANELS 


OZARKA. INC. 
21 NiPeora St CHICA 


How to Build a Super- 
Heterodyne Set 
(Continued from page 157) 

ditions apply to terminal 82 of unit 9 

‘Terminal 63 of unit 2 is connected with 
a voltage of from 45 to 90 volts, while 
terminal 38 of tit 8 Js connected with 
the highest value voltage of the B battery. 

Enclosing ‘each unit in x. separate 
cabinet the inside walla of which have 
‘been covered with tinfoil or other such 
material used for purposes of shielding 
Frill increas the selectivity ofthe eet, but 
Such shielding is not absolttely necessary. 
While shielding incresare the oclectivity, 
‘it has a tendency to cut down the sensi- 
tivity and signal strength. 

‘The super-heterodyne receiver is fairly 
simple to operate after a little practice. 
Once a station is tuned in, the readings: 
Of the two condenser’ dials can ‘De Te. 
corded #0 that when you desire to listen 
to that station again, the setings can 
be adjusted almost instant; 

in tuning the set for the fist. time, 
begin by setting the tuning condenser 
16 at zero, then vary the oscillator con- 
Genser through ite range. “While doing 
this, the slider arm of the potentiometer 
should be set about a quarter of a revolo- 
tion from the ‘negative. terminal "A of 
of the potentiometer, 

When trying for near-by stations, the 
setting of the tuning condenser 16 can 
be changed about 10 degrees at a time, 
and the oscillator condenser may be 
turned through its entre range au Before. 
For more distant stations a closer adjust- 
ment is remdredy and the. tuning con- 
eneer should. be turned through five 
ogress lea ata tise, 

‘When once obtained, the signal ean be 
cleared up and strengthened by finer 
paestments ef. the, two condensers, Hy 
means of the ‘Vernicr attachments and 
iy adjustment of the potentiometer 


2.20 try making any changes in the 
‘wiring until after you have tried the 
set for two or three evenings and have 
acquired the knack of handling it. 

If after that time you still experience 
any difficulty due to use of parts of a 
different type than were used in making 
this set, try using different values of 
capacity in condensers 49 and 50, or 
disconnect them entirely. Do the sume 
with condensers 8, 34, and 43, and with 
rid leaks 18 and 62. 

If the set works all right up to, the 
second detector stage but you have 
trouble when switching ‘to the audio 
amplifier stages, try the effect of changirg 
‘your tuning slightly when changing to the 
amplifier stages. Also try using con- 
ensers of from .00025 to .006 across the 
primary and secondary windings of the 
audio transformers, and connecting grid 
leaks of from 1; to 10 meghoma across the 
secondary windings of the audio frequency 
‘transformers. 

When properly adjusted and operated, 
‘you should have no trouble in pulling in 
Stations 1000 and more miles away on a 
loudspeaker with a loop aerial. 

‘The use of the set with a large outside 
aerial in not advisable. Tt can be used, 
however, with a small indoor aerial by 

(Continued on page 159) 
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Heterodyne Set 


plugging a honeycomb coil of the proper 
| size for the station to be received into 
‘mounting 11 of unit 1. 

Very good results ean be obtained also 
by using no aerial whatsoever, but con- 
necting the ground wire with aerial post 
1 of unit 1. In that case a honeycomb 
coil of the proper size should be plugged 
into coil mounting 11. 


In an article next month, Milton B. 
Sleeper, one of America’s foremost 
radio engineers, will tell you how to 
build a'shore-wave recelving set. 


| Here Are Correct Answers 
to Questions on Page 78 


1. ‘There are about 520 of them that 
have to do with the moving of the body 


2, Tt is mado up of our sun and the 
planets ‘that. revolve about it. ‘There | 
fare eight planets: Mercury, Venus, the 

Barth, Mars, Jupiter, Saturn, Neptune, 
and Uranus, 


3, ‘They are not only the particles inside 


through a wire, 


4. So that the bridge shall not be set 
into vibration by’ the regular and_re- 
peated tap of the falling feet, Sometimes 
this makes bridges sway in time with the 
feet and this may strain their ironwork | 
structure. 


5. Yes, exact! 
little larger 


6. Soll is rock that has been broken up 
and altered chemically by the weather, | 
‘and that contains more or less orgunic 
‘matter left in it by plants that have | 
grown there and died. 


though the ice occupies 
olume: 


7. Because copper carries the stream of 
Giectrons with less reaistance. A copper | 
wire will carry about six times as much 

Current as an iron wire of the same size, 


8. Te ig a way of exprensing how fast 
energy is being used. One horsepower 
equals 746 watts of electricity, about 15 
times as much current as is burned by an 
ordinary lamp. 


‘into the 


10. Because gasoline is more easil 
vaporized. ‘The air all around it gets full 
of gasoline vapor and this makes an 


mixture, Kerosene 
little vapor, so this does not happen 
with i. 


11, _Aleohol paralyze, the muscles that 
move the eyeballs, 0 that, the two exes 
direction. his’ means ‘that the brain 
Rete two sight’ messages of the sume 
object, one from each eye. 

12. So far as we know they do not, 


though it is possible that the playful 
chatter of some of the higher apes is an 
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Marvelous New Transformer 


Amazingly Improved Radio | Reception 


Your Money Back 


NLESS you can enthusiastically 

I have never beard a radio 

sive forth such pure, fill, rich, 

round, pleasingly natural tones" we 
will =p Terr the me 

Ly HAR 


vs fora 
fONIK' Traeomern 

‘That's our special introductory offer! 
You are both Judge and J 

‘You wil sree that the only eicam of radio 
ception atthe present time la that the fall 
‘beauty of monic be lacking owing to the flare 
x inalty of radio nets to reproduce and ampli 
‘he rch overtone and harmonic wounds whi 
fre to oecemary ta really TRUE mane. Up to 
tow we have been receiving oly enall part of 
tmosical tooes—thats why volce And mali 


NEW KARAS HARMONIK Transormers 


have changed allthis by reproducing. and fully 
amplifying eniretones—the harmonic ad over- 
tenes equaly with Fundamental or primary tones, 
‘You want the mot perfect tone quality 8 rio 
ct can poubly give you. So does everybody ele. 
‘You wane recypion from 4 piano to sound ke 
beautifull eed piano mnie — not lke the 
thin, singy tones of a bugja. The new Karat 
Harmonie Transformers wil give you wach an 
tnbeleable volume of delightfully pure made 
‘hat you willbe enthutaelly surprised. 

‘You sy “Prove thie to me and of come I'l we 
your Transformers’ To prove to your entire 
‘catsctin in exacly wht we propose to do by 


our uncondi 


al money-back guarantee, 
(Over year ago our Engineer wg out to design 
and develop an Audio Frequency Tranormer 
‘hat would ase the quality of radla tle and 
‘speech toan evirely new plane Ita ten year 
ef intensve hand work and the expenditure of 

‘ouwands of dallas to d tis But o0W the 
new KARAS HARMONIK ‘Transformer bs 
4 reality aod aval for you tose and ery. 


ferme in wate tore 
coffer to you. IC he hast 
secure a upp, you may ore diet frem unin 
Condance with ourspecl introductory offerbacked 
by an unconditional garante that enables you 
Uy ut and prove thee new KARAS HA\ 
MONI Teansformerswithoutralingonepensy, 
Here's the Offer We Make You 

Jost fil a and mall the coupon below and we 
‘ill send you a pair ofthe new Kara Harmonie 
‘Adio frequency Transformers to take the place 
of the Transformers now in your set oF putin 
that new et you ae buldingor are going to bud. 
When the Trassformers arive you hand the 
fpstman $7.00 foreach Transformer pun afew 
ents porsage. Put the Trarsformer into yout 
fet and we them for 60 dys. Put them to crery 
feat you ean devise. ‘Thea If you da no deide 
that the quality of mascal reception of yours 
in eatly improved you are free to retarn the 
‘Transformers and we wl cheerfully return your 
money immediatly withoot queition or quibble, 
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KARAS ELECTRICCO., 4040 N. ROCKWELLST. bePr. 13-67 CHICAGO 


‘Sscrse acy tae win 6 ape they. rma pote ea 
‘Sitcoms andy mney wlberiedet seoces 


ara Harmonia Rt And 


Karas Electric Co., Dept. 13-67 
“4040 N. Rockwell Street, Chicapo I, 
Freee esc py we pe Hs Foe pe 
eden thal Tam peed a he 


equivalent of our laughter Sa ee ET 
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Sensational Radio 


Bargain Book-FREE 


Direct From This Page! Save 
About One-half! Compare our prices 


with others. Only highest grade nationally 
RRA pr RANTER, 


Fonganaeruse NEUTRODYNE paper SET 


sat tat 
Satan 


RANDOLPH RADIO CORPORATION 
159N.Union Ave.  Dept.25 — Chicago, Illinois 


Rounp the world for rich and poor alike 
A Ingersoll Watches keep good time and 
good faith. 


Ingersolls are doing service as work watches 
for millions; and as all-around watches fi 
millions more. 


They cost little and keep reliable time, 


The NEW INGERSOLL 
Improved YANKEE $1:75 


‘The New Improved Yanete is dependable, as always, 
but jn addition it is a very handsome watch— with 
new features of grace and beauty. 

thas the antique bow and crown, new hands and dial, 
damaskeened back plate, itis more closely cated and in 
‘general it has the appearance of a higher priced watch. 
You can never appreciate what we are saying unless you 
see and examine the Naw Yaneer—at any Ingersoll 
dealer's. The New Yankex comes also with a Radio. 
lige dial chat tells time in the dark—at $2.75. 


‘Reliable Watches at Low Prices 


[a 


‘onsider these Victrola features 


What records will you use? The Victor catalogs list the great numbers from 
the musical repertoire of the world. | 

‘What assurance have you of lasting satisfaction? The assurance that only the 
highest quality could have established the Victrola as the standard by which all 
talking-machines are judged. 

‘What about cost? The unequalled Victor plant—the largest and most modern 
athe music industry—is devoted entirely to Victor products, assuring you the 
atmost value for the price of any Victrola style. 


“My Victor Records shall be my bi- 
ography,” said Caruso in an interview 
published some time before his death. 
yement was made during the close 
i the Victor Company, 
ich existed throughout the greattenor’s 
artistic life. The Victor Records by Caruso 
constitute a library of living music with- 
out parallel in the history of the art. Hear 
these and you will want to hear all: 

Double faced 
sot $1.50 


*4RUSO 
artist 


Before Galli-Curci had sung a note to 
any American audience the Victor labo- 
ratories in Camden had caught imperish- 
able records of the voice with which she 
‘was so soon to conquer another conti- 
nent. How well our faith in her was 
justified, how well the public’s judgment 
was founded—these things are attested 
again by such records as thes 


LS 


ALLI-CURCI 
Victor Artist 


Mah 


Possession of any Victor Record by 
Kreisler is possession of a masterpiece. 
There is little in violin music that he 
has not explored, humanized, enriched 
with his own knowledge, and recorded 
for the Victor Company. On many of 
his Victor Records, he plays his own 
compositions. Choose for yourself, but 
in your choosing be sure you hear these: 


KREISLER 
Victor Artist 


‘Victrola Na. 400 


‘There is but one Victrola and that is made by the 
Victor Company—look for these Victor trade marks 


Victrola 


Victor Talking Machine Company, Camden.N.J. 


Victor Talking Machine Co. of Canada, Led. Montreal 


MIS MASTER'S VOICE™ 


